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ABSTRACT 
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Chapter I 



RECEPTIVE bANGUAGE PROBLEMS OF COLLEGE STUDENTS 



this instructional manual for reference use in college arid 
university teaching Is the result of a two-year investigation into 
the specific types of difficulties that students have in receptive 
comiiuni cation (listening and reading) in introductory courses in _ 
the college disciplines. Although the investtgati on focused primarily 
on three disciplines— psychology, physics, arid phildsophy with 
temporary attention to English composition, many of the instructional 
technigues included here are equally applicable in other disciplines. 
(See Chapter IX for suggestions.) 

After one year of itemizing students V problems thrpugfi class . 
observations and small group discussidns, theproject team began to 
gather instructional techniques and devices tp prevent oi^ to overcome 
those difficulties, while also continuing to note problems. _ 
("Techniques" are instructional procedures, while "devices" are aids^ 
such as trariSDarericieSi charts^ and models, which supplement instruc- 
tion: iri general discussion both are_referred to as techniques.) 
Idea^ for techniques were_so tight from the cooperating professors 
teaching the courses, from references, and from colleagues. Many were 
formulated by adapting procedures used by_ members of the team in teach- 
ing other courses in college or at lower levels. 

All techniques, of course, are related to observed student ^ 
problems. Within the one-year of the second phase of the project it 
was possible to develop more than three score techniques, but these _ 
obviously are not eriough to offset all of_ the hundreds of difficulties 
that students and language study group leaders noted. 
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Types-Qf-01fficu4ties-ln-Readjng-ahd 

Based on their observations when teaching iritrodlietory GOllege 
courses in other fields and on suggestions made by the proae-t 
advisory conrni^tteei the project tearti.hypotheslzed Uat students in 
introductory courses would have difficulties in the seven areas of 
receptive communications explained here. 

1. Technical Vocabulary of the Discipline * Every discipline 
uses terms that are quite unique to that field. In _ 
ecdriomics, for example, a student must beable todif- 
ferentiate between "partial equilibrium" and "general- 

equilibriuni-" Much of the cohtent., of introductory 

courses, in fact* centers on.technical terms and their 
underlying concepts. Students seem to have special 
problems withwords for which they know meanings i^ 
other contexts that are_Uifferent from the meanings in the 
discipline being studied. 

2. Advanced-SeneraT- Voca&ul ary . Freq ueht ly professors will 
use_adyanced general vocabulary, such as "strategy," 
"deduction," or "disingenuous ," in their lectures^ When 
these terms are new to undergraduate students, the stu- 
dents often confuse them with .technical vocabulary. 

3. Explanations of Key Principles > Thedries^.-GeneraUzations^ 
arid Eomplex Concepts > Beyond word and phrase vocabulary 
items, each discipline has a set of key principles, theories, 
generalizatidris^ and complex concepts that serve as the 
assumptidns on which assertions in the_field are based. A 
few df these in each field constitute the foundation for 
other essential understandings. In linguistics, for example, 
one universal belief is that a living language changes con- 
stantly. Likewise, the artist believes that differerit 
impressions of balance, perspective, texture, and rhythm can 
be achieved in design through variations in. the use of line, 
space^ and col or^ When students do riot fully understand 
explanations of principles, they seem merely to memori^ie 
them instead of conceptualizing. 

4. iletaphorical Expressions Used in the Discipline . Metaphor, 
or figurative speech, is used constantly in everydaycom- 
rauni cation— so constantly* in fact* that it becomes so 
familiar that it is difficult td differentiate it from the 
"standard" forms cf speech. (Example: "The car is running." 
So where did it get legs with which to run?) Each discipline 
Has metaphorical expressions thatarean extension of its 
vocabulary. When a sociologist speaks of the "lifeboat 
ethic," he conveys an idea quite different from that conveyed 
by the two words used separately^ in addition to discipline- 
specific metaphor, there are general metaphors that also are 
used often in various disciplines. 
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5 . Specialised ban guage Sty ^^^^ in the^Biscipli he, Di f - 

ficulties with specialized language styles are not caused, 
primarily by the technical teriniholQ|y, although technical 
terms may be used in such expressions. Instead the 
specialized styles consist of_ uncommon syntactic striictures 
that are specific to a discipline to the same way that some 
metaphorical expressions are specific to a discipline. A 
couple of examples that have been used in various fields 
are given here: ~" 

Example from statistics: This difference is significant at 
the- .01 level. . _ ^ _ 

In ordinary language: This difference could have occurred 
by chance only once in a hundred times. 

Example from law: The -defendant did wi to inflict 

grievous bodily harm cause the gun to be discharged 
against the victim. 

In ordinary language: The defendant shot the victim 
intentionally. 

5. Complex Sentence Structures. Some complex sentences are 
unusually long. arid involved^ although they may contain no 
uriusual discipline-unique expressions. In most cases, 
such sentences include- several dependent or independent 
clauses that make it difficult to differentiate between 
the main point(s) and the supporting details contained 
in the sentence or the passage. 
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?• Bnusaal Grap&ic, Tabular, or Symbolic Materials. A size- 
able part of some textbook chapters is comprised of complex 
diagrammatic, graphic, or tabular materials . Another 
corTinbn_ problem encountered by students is the learning of 
specialized syntols or formulas used in courses such as 
philosophy, mathematics , or statisti cs . Students may be 
confused by forms with which they are not thoroughly 
familiar, ' 



Difficulites Noted During the First Year 

Data on student difficulties were gathered through moni ton ng 
introductory courses and having small groups of students/ ^^^^P ^°9S 
of the problems they encountered. Each of the language' study 
leaders (who during the first year were advanced graduate student 
language specialists) was asked to attend the classes in one field 
regularly and to meet for an hour a week with approximately fifteen 
volunteer student participants from each class. Each leader was 
assigned to audit the course in which he or she had the Ipflst. back- 
ground in order to get some idea of the problems a beginner in the 
field nright experience. Every week the undergraduate student 
volunteers were provided with log sheets on which to record the 
specific words, phrases, sentences^ symbols, etc., that gave them 
f dif faculty in the lectures or in the reading. 

The procedures for data collection can be summarized as follows 

--Language study leaders attended the content 
• course classes regularly, taking notes, and 
observing student behavior. 

—Students listed and classified their diffi- 
culties on the log sheets and later noted 
the correct meanings that they found for the 
points on which they were unclear. 

—Student groups met for one hour weekly with 
the language study leaders to discuss their 
difficulties and attempt to imtjrdve their 
understandings of the subdect content by_ _ 
sharing their interpretations and b^-^^^T^U^^ 
ing to questions arid comments of tife leaders, 

--Language study leaders collected tn^t--;^^ n\ 
sheets regularly and recorded on ca^^^^^ 
di ffe rent cpnuiuni cation comprehension diffi- ^ 
culties of the students. 

/ \\ 
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—Language study leaders consulted the course 
textbooks and" conferred with the course 
instructors andassistants to obtain greater 
understanding of the students* difficulties. 

These procedures were followed for the two regular trimesters of 
the first_year,_with_di liferent cooperating professors teaching the 
courses each trimester. 

During the second trimester the study group leaders made a special 
effort to differentiate anxjng items that were merely new* that were 

real difficulties, and that were serious difficulties. Items that 

merely were new, but not truly difficult for the diligent_student were 
eliminated from the lists. Items that tweht^-percent or more gf a _ 
group found to be difficult, and which could not be easily understood 
from a readily available source were considered tp be serious difficul- 
ties. All others were listed simply as difficulties - 

The total numbers of problems (JP) noted by students and group 
leaders during the first year are itemized in the Table 1^ with 
additional columns to Indicate how many of the total problems were 
classified as serious problems (SP). 



T^ble 1 • 

Receptive Language Difficulties .Encountered in _ 
Introductory College Courses during the First Year 



Philosophy Physics Psychology 
TP SP TP SP TP SP 



Technical Vocabulary 
General Vocabulary 
'Explanations of Principles , 
Theories* Generalizations 
Metaphors in the Disci pUne 
Specialized Language Style 

Factors of the Discipline 
Ccmplex Sentence Structures 
Tabular, Graphic, Symbolic 
Materials 



38 


25 


153 


26 


112 


55 


18 


8 


37 


0 


39 


0 


10 


7 


21 


7 


57 


6 


.4 


1 


8 


e 


3 


3 


1 


1 


3 


0 


3 


3 


e 


e 


3 


0 ■ 


2 


2 


0 


0 


1 


0 


1 


0 



Theise findings were used to Initiate the collection and develop- 
ment of •,:echhiques and devices for preventing students V Reading and 
listening problems. This development was emphasized during the 
summer trimester. 



bif f i cul t1 es CumuUted ovar-Two Years 



During the firs t_t rimes ter of the second year the collection of 
data on receptive, communication difficulties continued with hew 
classes. At the same timethe language study group leaders were 
trying out some_of the instructional techniques- to determine whether 
they were effective in helping students in small groups overcome such 
problems. During thefol lowing trimester the data collection con- 
tinued through informal observations, which instructional techniques^ 
were being used with whole classes in physics and philosophy and with 
a larger number of small groups in psychology. 

The project team members assumed that most difficulties would 
have been noted during the two regular trimesters of the first year 
and, therefore^ that the lists of Items would not^increase: much, if_: 
any, as a result of the cjata collectidh during the second year^ This 
assumption proved- to be wrong. -Instead.^ there was a tendency fon the 
numbers of receptive communi cations problems to Increase, particular- 
ly In psychology. It is possible to explain these increases rather 
easily, however. 

In every one of_the_ three disciplines there was a different 
instructor teach ing_the_1ntroductory course druing every trimester. 
Apparently thisarrangementis- common so that Instructors also have 
opportunities to teach favorite advanced courses regularly. In some 
cases thischange of instructors meant, also, a change in the basic 
textbook,^ pi us a major change in the lecture eiriphas1s._ This' change 
in emphasis was not^as apparent in physics, where the fundamental 
principles are fairly standard^ as it was In. psychdldgy* where the 
range of coverage is very broad and susceptible to var1ations_1n_ _ 
attention^ Here it was noted that a professor naturally might use 
more of the vocabularly and the.cdncepts from the area in whichhe 
was doing research than frbm dther areas. For example, a, professor 
doing research in the psychdldgy df language might use-mare of the^ 
technical terms and related ideas from that area than fromother 
areas, while still giving the others their full share of coverage. 

An obvious factdr affecting differences _ia phi losqph 
cul ties was the selection of a differenttype of course for 
observation during one semester thanduring others. During the 
.trimesters of the first year an introductory course in log^^ 
the focus for investigation, because that was- the introductory 
philosophy course for which the largest number of students was en- 
rolled, the project team and some members of the philosophy 
faculty, however, decided that this provided a rather limited view 
of the types of receptive corranuhicati on problems that students 
might have in that discipline. Therefore, during the fall trimester 
of the second >ear the investigation was conducted with a different 

'6 
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introductory course that dealt With 
the ideas of some of the great 
philosophers of the world; 

Another factor in the increased 
length of some lists. of difficulties 
was the change every trimester in the 
membership of the small language; study 
groups. Although there -was a tendency 
for the major difficulties to be noted 
by members of more than one group, it_ 
was inevitable that the students In additional groups would come up with 
a few more items of difficulty. Team leaders noticed, a]sp that some 
illdificuals in .a group would mention having difficulty with_a_ certain 
concept or explanation only after somebody else in the group mentioned 
it; this caused inconsistencies among groups • 

Some lists of difficulties m^ have grown slightly shorter than 
they were previously. This is because the team studied the lists care- 
fully and decided that certain items should be classified differently 
than they originally were, or in a "few cases they eliminated items _ 
entirely because it was evident that a conscientious student could find 
an easy explanation in a source that was readily avajlable. 

^ ^ The numbers of total problems (TP) ^ including serious problems (SP), 
that were cumulated in the lists of difficulties by the end of the second 
year are shown in Table 2. 




Table 2 

Receptive Language Difficulties Encountered in 
Introductory College Courses during Two Years 





Philosophy 


rhysies 


Psychol- 
ogy 


English 
Gamp . 


TP 


:SP 


TP 


SP 


TP 


SP 


TP 


Technical Vocabulary 


77 


37 


148 


54 


299 


79 


88 


General Vocabulary 


36 


10 


43 


13 


58 


9 


74 


Explanations of Prin- 
















ciples^ Theories, 
















Generalizations 


42 


30 


29 


7 


72 


12 


51 


Metaphors in the 














22 


Discipline 


3 


3 


13 


3 


14 


; 2 


Specialized Language 
















Style Factors of 












1 


2 


the Discipline 


5 


5 


3 


d 


7 


Complex Sentence 
















Structures^ 


5 


. 5 


2 


6 


10 


4 


e 


Tabular, Graphic, Sym- 










4 


1 




bolic Materials 


b 


0 


3 


0 


3 
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:The students at the Univers^ Pittsburp usually have ran 

among the top_fqrty percent of their high school graduating classes; 
Data on the students who yoluteered to participate in the language ; 
study sessions revealed that they were generally representative^^ the 
whole student body. Therefore students in colleges that have admission 
standards different from those at Pitt should expect that their students . 
will have morti or less difficulties than the numbers 1 isted* above . 



Some Observations about Students Problems 

The information in Tables:! and 2, plus the pro jeet' team's notes 
on students in action make possible these observatioris CMcerning 
students' reading and listening difficulties in introductory college 
courses: 



1. The type of course _cdn tent obviqusly makes a difference in 
the numbers of difficulties that students have. :(But__ 
sdmethihg else is not shown in the_ tables ; that js that in 
some cases many more studentsmay hasve the same difficulties 
^ rather than many_students haying different difficulties. 
Therefote the numbers of different difficulties do not 
necessarily indicate the differences in overall course 
difficulty.) 

Technical vocabulary, as might be expected, is by far the 
largest type of di fficulty- that students have in intro- 
ductory courses. 

iSeneral vocabulary is another major typ? of problem^ 
because every learner's vocabulary must continue to expand^ /' 
especially that of a relative novice in a technical disci- 
pline. 

Problems related to explah'&tions of key principles, theories, 
arid generalizations are not nearly so numerous as those 
related to vocabulary, but they am very serious. This is ^ 
true because a student who fallSi_to undei^tand eyen a very 
few key principles may find it impossible to comprehend 
other essential ideas in a discipline. 

While difficulties with metaphors and specialized language 
style factors should not be overlooked, they are much less 
numerous than the vocabulary arid theory, compreheris ion factors 
in introductory courses. A careful examinatiori of the text- 
books suggests that authors have made the iritroductdry texts 
relatively simple and have left the more specialized discipline- 
specific language structures for inclusion in more advanced 
courses. 
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6. Sentence. structures of Unusual cdm^ likewise, are 

relatively Uhcdmmdn in most. introductory course texts. 

There are^ however^ exceptions to the texts that are written 
for "easy" reading. 

7. One special problem in vocabulary isjhe multiple meanings 
of words. When a student knpws a coipqn meaning for a 
word and then learns a new meaning of a technical nature, 
he seems to have difficulty in remembering the new meaning. 
There is a tendency for the older meaning to interfere over 
time with his memory of the new. -^.^ 

8. When some students do not fully uhderstahd an explanation 
for a principle, theory, or concept^ they tend to memorize 
a definition or explanation instead of pursuing the idea 
until they can conceptualize it. This. Has been observed 
in other studies, also. (Charroagne, Kloof er, Anderson * 

19 791. ' 

9. Because they are bombarded with information that is new to 
them, many college students in iritrbductdry courses tend to 
be satisfied with a partial Understandings of a new concept, 
theory, or principle* but they readily agree that their 
understanding has increased when reinforcing experiences 
are provided. 

IC. If the disciplinesstudied he re_ a re typical of all the 
disciplines, college ffnstructbrs cari expect that the 
serious readiiig and li-stening difficulties of thir students 
will be distributed approximately this way: 62% in tech- 
nical vocabulary, 12% in general vocabulary, ^ 18% in_ ex- 
planations of key principles and general Izations^ 3% 
in metaphors related to the discipline, 2% in language style 
factors specific to the diseipliriei 3% in sentence complexity, 
and less than one per cent in tabular* graphic* and symbolic 
factors. These proporations will vary sdmeWhat from field 

to field, of course-. If, for exaipple, this cdmputation 

had been based on total problems instead of serious problems, 
the English course informatidn would have been included. 
The proportion of difficulties in metaphor would have been 
increased considerably. 

Li$ts df the difficulties tabulated for the three major disciplines 
being studied can be found in Chapters 3, 5, and 7 of this manual. 
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. ' Chapter 2 

A MODEL FOR INVESTTSATiNS STUDENTS' PROBLEMS 



_ The findings about students V receptive language problems that 
are presented in the instructional manual were gleaned through the 
application of an investigative model that is described Here. The 
model Is introduced With an explanation of the reasons for its 
development. 

The Communication Gap 

Growth in techno'logy during the twentieth centui^ has dra^ 
changed the employment patterns of the nation'^s workers. While the 
majority' of Artie ri can s_at_one time worked in agriculture, now less 
than four percent of them are dble to fill our agricultural needs 
and provide vast quantities_of food for export. During this century 
great nunters of farm workers moved to the .cities to take blue-collar 
jobs, but today only a few more than thirty percent of Americans are 
employed in blue-collar labor. The majority of people now work in 
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vecati oris arid professioris that require specialized skills arid training, 
eonseqUently there is an ever-growing need for well-educated persons 
to operate the iridustries and_.^ervices of the cdUritry. 

At a time when the rtation rieeds a.smaller proportion of minimally 
educated persons and a larger riumber of health workers, engineers, 
social problem solvers, and creative thinkers, ourcplleges and 
universities are finding it difficult to convince more students of 
the need for hlgher educatiori. And they find it equally-difftcult to 
help and encourage some of the potentially capable individuals to re- 
main in college after they have begun. One reason for this. is the 
knowledge gap. 

. The often-mentioned explosion of knowledge appa^ 

chain reaction which has provided a constant flow of information that 
is essential for successful study in the uniyersityof disciplines. 
At the same time however, it appears that the problems of social 
unrest and of limited financial support for the puW-ie schools have 
created a major gap between what some high school graduates have 
learned arid what they need to know in order to succeed iri beginriing 
courses in colleges arid universities. Therefore about brie-fourth 
of the studerits who_are admitted to higher education drop but in the 
first year arid riearly another fourth drop out or transfer before 
graduatiori. 

There are many reasbris why students have difficulty and become 
discouraged in their intriDductbry college and university st^ One 
of the major reasons, according to faculty membere who have tau^ 

college reading skills courses, is inadequately developed receptiv^^ 

communication skills. For quite a number of students there is a great 
gap between their levels of capability in obtaining information through 
reading and listening and the level of skill that is required for 
success in courses. Faculty members from a number bf fields of study 
have rioted this type of communication gap. (Sartain, Bond, Nossen, 
Stahl, Haynes, S Stein* 1982) 

Everi persoris whb are highly educated in one field often find that^ 
they do not readily cbmpreherid discUssionsamong pedple whb are 
specialized iri another field. Each discipline seems to have riot only 
its specialized vocabulary^ but* alsb* its own style for b^r^ganizing 
statemerits. This is most evident when any layman tries to follpwthe 
jargbri of an attorney. _ Therefore It is nbt at all_ surprising that 
many high school graduates tnay become very discourage to - 

follow the ideas in professors' lectures and in college textbooks. 

The project on The Languages of the Discipliries was conceived, 
therefore, to investigate and try to correct the receptive cbmmuriieation 
difficulties of _students taking courses iri various academic fields^. 
Supported financially by the Fund for the improvement of Postsecondary 
Education of the United States Department of Education and by the 
University of Pittsburgh, the project also had strong backing from the 
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PrbvosVs Gffice and the University Research Center; Faculty members 
from the Psychology Bepartmerit (EAS) and from Language eommuhi cations 
(Education) were given time to_ coordinate the project, and others 
from Philosophy^ Physics, and Psychology gave generously of their 
time arid knowledge., . -^-^-^-^ 




The Investigative Model 



The -initiation of the proaect required the development and later 
revision of a set of procedural steps for identifyi therecepti ye 
Gommurii cation problems ofstudents and for supporting professors in 
overcoming those_ difficulties i Thisseguence of steps cah serve as a 
model for other schools wishing to investigate and corro the 
receptive communication problems of their own students. 

As the model evolved, these were the major steps takeri: 
(1) Establishing informal hypotheses^ (2) Selectirig experimerital 
students arid faculty, C3) Gatheririg data through studerit language 
study sessioris> (4) Refiriirig data and procedures through faculty 
involvement, (5) Seeki rig. solutions to_ communications problems, 
(6) Testing and refining tentative sblUtibns, and (7)_Sharing the 
results. These steps will be explained in more detail. 



Establishing Informal Hypottteses^ 

Two informal hypotheses were developed; some portions being 
stated before the project was initiated and other portions being 
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added as. their; importance became apparent. They were: 

!• Receptive communication factors that interfere with the 
learning of some students in introductory university 
courses can be identified; among them the following 
may be found: 

a; Verbal explahati ore of key principles and 

abstract- generalizations - . • 

b. Technical vocabulary of, the disciplines 
d. Advanced general vocabulary 

d. Metaphorical expressions specific to 
different disciplines 

e. Specialized styles of language used in 
different disciplines 

f. Complex syntactic structures used in some 
textbooks and references 

g. Language- relf.ted devices such as symbols, - 
graphs, and tables 

2. Special types of lessons and instructional dey^^ can 
be located or devised and use^ by faculty members and 
their assistants in overcoming these problems. 

These informal hypotheses were stated to guide the program develop- 
ment more than to serve as the Basis for rigorous controlled research. 
They have ledj however, to the collection of a large amount of useful 
data on student problems and instructional techniques. 



Selecting Experimental Students and Faculty 

Because of the impossibility of investigating problems in all of 
the disciplines at drice, a decision was made to begin with three unre- 
lated fields of study. The fall term class schedule was consulted to 
find courses that enrolled large humbersofstuden 
tdry course in eachof threebroad areas was selected: a philosophy 
course in the humanities, a physics course in th^ sciences, 
and a psychology course in the social sciences. In the second year 
an English course was added to the program for one trimester. 

Thereafter the selection steps were: 

—eohf erring with professors teaching sections of the 
courses to obtain cooperation from those who would 
be regular participants in the data collection and 
program development. 

--Seeking volunteer participants from the class members 
at the first class session (Students were offered one 
extra credit in language study for the work.) 

13 
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--Selecting for each course approximately 
fifteen participants from the Volunteers 
by randomly choosing the needed nuirter from 
those available at necessary times. 



Gathering Data throug|i_ 
banquage Study Sessions 

this Process is explained on pages 4-7 in Chapter 1. 



thro4tgfa-Haculty-Xaval vemenf " 

Faculty members were involved in a variety of ways, sonie continue 
and some occasionally. 

—The cooperating* professors conferred regularly with the 
language stucfe^ group leaders, noting the difficulties 
recorded by the students and adding others that might be 
anticipated. They also made suggestions on how such 
difficulties could be overcome. 

—A number of additional professors and teaching assistants 
from each of the three disciplines and related areas met 
individually or i^n groups with project persdrinel to react 
to the lists of difficulties noted by the study group _ 
leaders^ to consider why students had such difficulties, 
and to offer ideas for preventing the difficulties in the 
future. 

--An advisory cote of faculty members and administrators 

met from time to time with the project directors:; the 

project coordinator, and the group leaders to review plans ^ 

■ and findings and to advise how to proceed in future activities. 
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o1 utibns 



During the seeohd trimester of the first year of the investigation 
the prbjeet staff began seeking instruetional teehhiqties and deviees 
for overeoming the diffiealties experienced by students. During the 
third trimester (summer) the whole task of the team was to identify 
sueh solutions and to prepare a manual of suggestions for future use 
by professors and teaching assistants. These efforts to seek solutions 
included the following steps: 

--Faculty members who taught the courses and their colleagues, 
as mentioned previduslyi were a major source of ideas for 
techniques to overcome students' problems. / 

--Professional textbooks on teaching strategies ^ on college 
traini ngj, and on secondary an d_ col lege reading were r^ 
to prpvade a reservoir of ideas that could be referred to 
by the language study group leaders . 

— Study group leaders began preparing_deyices, such as 
transparencies with overlays, compy^hensidh structure 
charts i logical thinking guides, and concept demonstration 
gadgets, which were reviewed at meetings with the project 
directors and analyzed for their effectiveness in teaching. 

--Journals and reference books ineach fveld of instruction 
were skimmed at the university library to find the best 
pedagogical ideas of writers in those areas. 

—the group succeeded In describing more than sixty techniques 
and devices for teaching specific_tenps, pnnciple^ 
s pe ci a 1 1 an guage s t rue tu res , an d symbo lie sys terns tha t had been ' 

particularly difficult for the students to understand in 

introductory courses. Most of these are described in Chapters 
4, 6, and 8. 
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student Difficulties: The Findings 



During the fall trirrester of the. first year the students; in the 
language study groups rioted more than four huridred terms, explanations 
of principles^ arid other lariguage factors that caused them difficulty 
iri the three introductory courses tri philbsophy* physics r and psychology. 
During the seeorid trimester the language stucly groups leaders » working 
with different groups of students, assessed these "difficulties" care^ 
fully to differentiate between those that were ^regl problems and those 
that were quite easily overcome, through study and discussion. They also 
continued to itemize other difficulties listed by the new classes. 

Nobody was surprised that vocabulary was a major problem^ A few • 

examples of the many technical terms that cause difficulties for students 
were: "syllogism," "premiss," "adiabatic process," "angular momentum," 
"centripetal acceleration," "chunking^" and "intervention." Some of the 
general vocabulary items that were unfamiliar to many students were: 
"electic," "pragmatic," "conjecture," "vacuoius," arid "contingerit." 

Metaphorical expressibris might be considered to be simply another 
aspect of specialized vocabulary, so they often are difficult to 
distinguish. Some that caused problems for a riuntier of students were 
"depositing charge," "decision tree," and another "tree" with "branches" 
that furictibn. in seitiaritic tableaux. In connection with bbth the meta- 
phorical expressions and the technical -Vbcabulary, students had problems 
understanding and remembering the specialized techriical meariings of words 
that have other e very-day meanings. Examples include: "work," "power," 
"mass," and "conservation." 

Instructors noted that many studerits have a tendency ^s^ to 

memorize explanations of principles and complex generalizations without 
fully understanding them^ A few of the items for which they had diffi- 
culty cdmpreheriding the explariat'ioris were: the work-energy theorem, 
Bernoulli *s. Principle, Maxwell's distribution of speeds, and validity 
of ari argumerit. Two specific examples of universal truths that were 
difficult to comprehend were: (1) "The validity bf an argument is 
determined by the truth values of its premisses arid. its coriculsibril" 
arid (2) "A compourid is truth- functional when its truth value can be 
determined under all possible circumstances by the truth values of the 
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components 



Problems of. special language style are. diff1cult_tp_separate from 

general explanations unless the observer. readily recognize 

language structures. This is not easy when one is reading in a field 

that is new to him or her. And_ the person who is hi gMy trained in a 

field does not sense that certain language forms are strange to others, 
ff 

_Problems_of specialized language style were encountered in 
philosophy in statements that begin with, "tt is not the case that . . ." 
Likewise there was a problem in psychology with reading "removed in time 
and space" in such statements as "Language permits displacement, the 
transmission of information about objects or events that are removed 
in time or space (or both) from the communicator • !• 



The difficulties with language complexity we re not numerous for 
most groups at Pitt. They seem to cause more problems for students 
having reading competence below the average. V 



During the first trimester of the second yea r_ the investigation 
continued with new classes^ different professors;, and ln_ some cases, 
different textbooks. While the same introductory courses were_ 
studied in physics and psychology, an introductory^ course on ideas 
of great philosophers was substituted_for the introductory logic 
course that was monitored during the two trimesters of the first yt^ar. 
In addition to recording and discussing reading and li^stehing 
problemSj the language study group leaders began to try out the 
i nstructional_ techniques and^devices that they had begtin preparing, 
during the previous spring and summer. I 

During the second trimester of the second year as jmany as ppssibl 
of the- instructional techniques were tried/out in full-|ized_c]asses 
in physics and philosophy (logic this time), while multiple, small _ 
group trials were arranged in psychology to make ceftal^; comparisons 
possible. The itemizing of difficulties continued in psychology. 



The exact reading and listening difficulties located in each 
discipline are listed in Chapters 3, 5, and 7. 1 




Sex:ond Year Difficulties 
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Overcbmiriq The Problems 

As mentioned earlier* the recommendations for n;-e venting or oyer-- 
coming the receptive corrununi cations difficulties of students in intrp- 
ductor:^' university courses include both special lesson techniques and 
specific instructional devices. Often these can be used together, 
but they also can be used separately at times. 

A number of types of lessons and devices are listed here, and many 
that were suggested or devised are explained in Chapters 4, 6, and 8. 



Wesson -Techniqms^ 

Procedures listed as lesson techniques are those that involve some 
sequence of interaction and thinking leading to a desired understanding 
without any unusual instructional materials. In using the paired 
comparisons technique, for ex^.'iple, the instructor has the students com- 
pare terms, two at a time, to determine whether one term is subordinate* 
equivalent, or superordinate to the other; thereby the students sharpen 
their understandings of the concepts that are labelled by those terms. 

The following lesson techniques were considered, many were 
found to be suitable for the. disciplines ihydlved in this project. Some, 
however* might be more useful in other disciplines. 

- inductive concept formation, procedure (Taba) 

- inductive application pf principles process (Taba) 

- advance organizers iAusubel) 

- concept attainment procedure (Bruner) 

- inquiry' training 

- synectics procedures 

- contingency management 

• field trips - 

- programmed lessons 

- simulation experiences 

- learning dyad or triad process f" 

- demonstration lessons 

- semantic mapping ^ 

- root Webb procedure 

- text reading guide 

- guided inquiry 

- praject lesson 

- syntax transformation process 

- structured induction lesson - 

- directed reading_acti vity 

- SQ3R stud[y system • 

- underscoring procedures 

- sel f- re citation 

- pretesting 

- QUEST 



18 



- topic sentence perception 

- summarizing - 

- memory model process 

-.Socra tic questioning sequence _ 

- reverse reasoning process for rule comprehension 
-etymological analysis 

- visual contrast approach to conceptualization 

- role playing 

- paired comparisons 

- illustrated question sequence 

ji _ 

Some of these lesson. techniques.were gleaned from references such 
as those by Joyce and Weil (1980) ^ Singer and Donl an (1980) , and 
Devine (1981) • Others were originated by the team members or by the 
course instructors. 

As meritidned previously, cooperating, teachers have said that one 
of the.majcir difficulties many students have is a failure to conceptu- 
alize from their listenting or reading. That is, they tend to memorize 
without truly understanding, and then they fail in trying to provide : 
applications for rules and principles^ The reverse reasoning process 
for rule comprehension is an example of a lesson technique. designed 
to overcome this problem. Here the instructor offers a rule that the 
students can do this successfully, the instructor can be quite sure 
that they really understand the rule instead of having merely memorized / 
it. ' ^ ^ 




Iristrtictibrial Devices 



Words are the coins of cbmrtjuni cation, but as with all currency, 
their value fluctuates. When students are constantly bombarded by' 
wordSi they have difficulty sensing their full worth. Cdtisequently, 
language must be given extra life frotn time to time with visual aids^ 
that comnand attention and increase the clarity of the intended— ^ 
cointiuhi cation. ^ 

Many instructional devices have been used by teachers' for 
centuries, but new ones are constantlyneeded for novelty and^ 
help students cope with the increased conplexity of t^^ content 
of the university disciplines. The following are among those 
recoiT8Tiended in this situation. Again V some ca^ from references 
and others were originated by the project team: 

- cpntinuum cards 

- sorting box guides 

- hierarchy charts — 

- marginal glosses 

- transparencies 

- transparencies with overlaiys 

- semantic hierarchy diagram^ 

- general diagrams' 

- manipulative models 

- drill games^ 

- mock-ups 

- charts arid maps 

- flash-cards 

- graphs of several types ^ 

- formulas ^ 

- pictures 

- simulation strips or boxes 

- sequence folders 

- wheelmatchers 

- dioramas 

- critical attribute lists 

- visual contrast devices 

- structured overview designs 

pie-chart models _ - , 

- dernoristrati ve cartooris 

- population sample cards ^ 
structured summary block designs 

- contrast charts 

- cartooned illustrations 

the instructional devices tend to be specific objects or materials 
that are used, not as a whole lesson, but as a part of a lesson to 
build interest and understanding. The structured overview design* for 
example, is a diagram of cue-boxes and lines that provide the student 



with a bird!s-eye_view of a topic that is to be studied. The student 
fits the sub topics into the boxes to obtain an understanding of the 
relationships of the elements included in total topic. 

A second example is a set of inductive learning flash-cards. In 
one case, to explain incidental learning the students are told, to 
obtain_a certain type of information as the cards are flashed; then 
they are asked to answer questions about other information that they • 
could have learned incidentally from the same cards. 

A set of population sample cards is a third exampleof an 

instruetionar device. Varying measures of a certain human character- 
istic, such as heights are rioted on a large number of cards. _ Then_ 
samples of. ''people" cari.be drawn from the cards to illustrate normal 
distributions or, perhaps, significant differences between averages. 

Obviously riew times and new circumstances call for the d^ 
mentand utilization of new procedures for encouraging students to 
- complete programs of highereducatign. The project on Languages of 
the Disciplines was an attempt to develop new techniques arid to 
revitalize old ones in order to help a larger proportion of students 
succeed. Faculties wishing to adopt these processes or variatioris 
of them are irivited to utilize the investigative model to institute 
their own program development [5laris.. They also are offered the 
information on student problems and the instructional techniques 
described in the following chapters. 




-TestiYig and Refim'hci Suggested Solutions 



During the second year, as mentioned previously; a nra 
the project was to try out the instructional materials that had^been 
devised, to revise them, and to extend them for future use. This in- 
volved: 

--Trying _out_ the special lessons and devices in the new 
language study sessions for each deseipline (or in the 
"recitation" sections, which are small group supplements 
to the regular lecture classes). 

—Revising the materials on the basis of their effectiveness. 

—Adding new lesson techniquew and devices. 

—Providing reyised descn^ptions of instructional aids for 
trial use by.the course prafes so rs during the second 
trimester of the second year-, and determining the 
effectiveness of the materials in the manual. 



•—Obtaining student evaluations of as many techniques and devices 
as possible on the form shown on the following page. 



Name of Technique 
Subject Area 
Instructor 



1. 



Did you 
in your 



list 
log? 



this as a problem 



jYes 
4Yes 



Number of Evaluations 
Date of Evaluation 



JNo 



2. To what degree was this problem 
a difficulty for you? 

3. To what extent did the 
technique/device attract and 
hold your interest? 

4. To what extent did the 
technique/device resolve your 
problem? 



5. Would you reconinehd that this 
technique/ device be used in a 
lecture? 

6. Would you reconinend that this 
technique/device be used in a 
recitation section? 

7. Would you reeornnehd the use of 
this teehhique/deviee te teach 
this tanguage eempehent? 

8. What are your suggestibhs to 
Improve this technique/device? 



" Not at All 
1 


2 


Somewhat 
3 


■4 


Very Much 
5 


Average Ratihq 






































Do Not 
Recbinnehd 
1 


2 


Recommend 
3 


4 


Strongly 
Recommend 
5 





















































(List the comments provided by the student on side two of this sheet.) 
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Stiaririq Results 



The. results, including both the information on 'types of 

difficulties that students have and the instructional materials for 
use in overcoming problems, were shared within the University of 
Pittsburgh and outside the University as far as the information 
could be disseminated. 

This process included: 

—Sharing the dindings arid the instructional aids manual with 
other professors in the disciplines involved at Pitt, 

—Providing orientation workshops for cbllege'and high school 
faculties in Pennsylvania^ Ohio* and West Virginia who were 
interested in learning the results arid the process: involved, 

• --Presenting the find^^ and the process steps at professional 
meetings both regionally and nationally, ^ 

--Infonning other dep investigatidri while 

using a questionnaire to obtain information from them about 
student difficulties in their disciplines. 

This shari rig process is being continued by the dissemination of 
detailed informatiorion studerit difficulties and instructional 
procedures tn the following chapters. Although some of the 
evaluative findi rigs are not complete* at the time of this writing, 
general information on student and faculty responses is provided 
wherever possible. 
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Chapter 3 
RECEPTIVE LANGUAGE PROBLEMS 

P S Y C H.O L 0 G Y 



The numbers of reading and listening difficulties encounters by experimental 
groups from introductory psychology classes during four trimesters from Fall of 
1980 through Spring of 1982 were as follows: 

Total Serious 
'Problems Problems 



Technical Vocabulary ......... 299 79 

General Vocabulary . ......... 58 9 

Explanations of Principles and 

Generalizations . 72 12 

Metaphors in the Discipline ..... 14 2 
Specialized Language Style Factors 

of the Discipline 7 . 1 

Complex Sentence Structures ..... 10 4 

Tabular and Graphic Presentations . . 4 1 



Any item that students mentioned as a difficulty was considered to be a 
problem, but an effortwas made not to avoid including items merely because th^ 
were newtp the students. An item was considered to be a serious problem if it _ 
was classed as a difficulty by twenty percent or more, of any group and if it could 
not be easily understpqd or answered by referring to the text or to another readily 
available source. Since most of the students at the University of -Pittsburgh are 
frgm the upper forty percent of their high school ;classesr more problems might be 
listed as serious in colleges that admit a larger proportion of high school grad- 
uates. Surely one cQuld expect more problems with sentence complexity among less 
competent students. Likewise^ a smaller proportion of difficulties would be 
serious in a more selective school. 

As might be anticipated^ the largest number of difficultieswaswith technical 
vocabulary. Although the number of serious difficulties in_explanations of prin- 
ciples and generalizations was riot great, failure to understand even a few such 
key items could result in very poor achievement for the student. It appears that 
metaphors and special language style factors may be used less frequently in intro- 
ductory courses than iS likely in more advanced courses. 

The problems encountered in theexperimental groups from the four classes 
in psychologyare itemized, below^ The classificati of an item as technical 
vocabulary, general yocabujary, metaphor, etc. > had to be based on somewhat sub- 
jective judgements, so other educators may prefer to classify sore items differently 
Those problems that seemed to be serious are starred. 
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TECHNICAL VOCABULARY IN PSYCHOLOGY: THE DiFncUtTlES NOTES 

/ 



* ablation 
absolute threshold 

* aeebmodation 
aecuity 
adreriacirie . 

* aerial perspective 
afferent nerves 

after images- X 

■altered state of consciousness 

* ambiguous stimulus 
anis'gdala 
annuism 

*' anterograde amnesia 
aphasia 

approach avoidance 

* assimilation 
ataxia 

attention span 

* attribution 
automatic writing 

* autonomic nervous system 

* axon " 
behaviorist. 
biasedsample 
binocular cue 

* binocular disparity 

* blind spot 
brain lesion 

* catharsis ; 
central core 
cerebellum 
cerebral hemispheres 
chaining 

* chunking 
clustering 
coding 

* cognition 
cognitive detectors 
cognitive learning 

* concept 

* concrete operation 
conditioned response 
conditioned stimulus 

* confabulation 
cdhservatiqn (cognitive) 
consolidation 
construct validity 
content validity 
contralateral control 
control group 



convergent thinkers ■ 
corpus callosum 

* correlation coefficient 
cortex 

cue 

cue yerdical 

death instincts 

defense mechanism 
deja vue / 
dendrites / 
dependent variable 
depth perception 
descriptive statistics 
developmental psychology 
dicfibtie listehihg. 
difference threshold 
di f f us i on of res pons 1 bi 1 i ty 

* discri mi nation learning 
discrimination stimuli 

* displacement 

* dissociation 
dissociative, neurosis 
divergent thinkers 
dorsal 

double blind experiment 
Down's Syndrome 

echoic ^ ' 

effective motivation 

* eidetic imagery 
embryonic period 
empiiricist 
encoding 

* ehdbcririe system 
erogenous zones 

^ E.S.P. (extrasensory perception) 
evoked potentials 
excitatory state 
expediential affects 
extinction 
face val i dity_ _ 
factor analysis 
feature analysis 
feature detectors 
fixation 
fixed interval 
fixed ratio 

* flow fields- 
form equivalence 

* formal operational 

* fovea 
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free association 
Galvanic skin response 
Gag! ion cell 
generalization gradient 
cjeHninal period 
gestalts 
glia 

habituation 

hemispheric lateralizations 

heterogeneous chains 

heuristic _ 

hippocampus 

homeostasis 

homogenous chains 

hypothalmus - 

iconic mode 

imprinting 

incidental learning 

independent variable 

inflection 

inhibition 

insight 

instrumental conditioning 
internalization 
ihtrapersorial standards 
intuitive phase 
invdluhtary response 
kinesthesis 
latent learning 

libido 

life instincts 

limbic system 

1 i near perspecti ve 

localization of functions 

long term memory 

media bias 

median 

medulla 

meibsis 

memory retrieval 
memory storage 
memory trace 
metacognition 

method of loci 

mixture suppression 
mnemonic devices 
moda 1 i ty s pec i f i c 
monocular cues 
morpheme * 

morphglpgy 

motion parallax 

motivated forgetting 
motor cells 
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muTtiple control 
multiple personality 
.mybsis 
hativist _ 

* negative feedback 
negative punishment 

* negative reinforcement 
nervous system 

* heurdh 
neuropsychol ogi st 
neurosis 
neutron 

nodes of Ranyler 
norepinephrine 

object concept 

•object permanence 
observati onal 1 earning 
ol factory eplthel i urn 
operant conditioning 
optic chiasma 
optical illusions 
overt behavior 

* paradigm 
: parallax 

* parasympathetic nerves 
parasympathetic system 
partial reinforcement schedule 
peneal body 

* perception 
perception of mpyement 

* ' perceptual constancy 

perceptual set _ 
perfect correlation 
peripheral nervous system 

* phi phenomena 
phobia 

* phoneme 
phrenology 

pluralistic ignorances 
pons \ 
positive. reinforcement 
precbcial 

predictive validity 
preoperational stage . 
presocial species 
primary neural aging 
primary reinforcerrent^ 
p roa c tl ve 1 n te rf e re n c e 
psychpphysics 

psycho! ingui sties - 

punishment j 

^radical behaviorism C 
random sample 

\. / I 

2^ 



receptive f lei d 
receptor cells 

recoding 

redintegration 
reductionistic 
reflex 

reflex arc ^ 
regression (toward the mean) 
reifi cation 

REM • 
representatidhal thought 
representative sample 
respdhdent behavior 
reticular activating system 
reticular formation 
reti nal detachment 

retinal disparity 

retroactive inhibition 

re t r oa c t i ve i nfto r f e re n ce 

retrograde amnesia 

rhodopsin 

rods 

sample 

saving score 

schedule of reinforcement 

schema 

scheme 

secondary reinforcement 

select! ve attention 

semanticity 

semantic network 

senescence 

sensitive period 

sensory gating 

sensory motor stage . 

septal area 

serial recall' 

serial scanning 

shadowing 

shaping 

short term memory 
skewed di stri buti on 
socialization 
somatic 

somatic division (of the 

peripheral nervous system) 
somato sensory cortex 
spontariedus behavior 
standard deviation 
state dependent behavior 
statistically significant 
statistics 

stimulation 

stimulus control ^ 

stimulus generalization 



stimulus substitution 



strobpscppic motion 
structuralism 
subjective contours 
subl imatiqn 

* superposition 
swimming reflex 
sympathetic 

* sympathetic nervous system 
synapse 

synaptic space 
synaptic vesicles 

* syntactic 
synthesia 
tactile 

* target organs of endocrine 

system 
template matching 
terminal 

* texture gradient 
thalmus 

thematic Aptitude Tests (TAT) 

threshold 

trace dependent 

* transduction 
transfer*of training 
transmitter substances v 
unconditioned response 
unconditioned stimulus 
validity 

* variable 

* variable interval 

* variable ratio 
ventral 

verbatim. recall 

* veridical 
vestibular sense 

* visual capture (or dominance) 
visual illusion 
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^LNERAL VOCABULARY USED IN PSYCHOLOGY: THE DIFFICULTIES/NGTEti 



* algorithm 
assidliously 
audition 
auditory 
compliance 
compulsion 

* cones _ 
conformity 
cdritigui ty 
contingency 
contingent 
continuity 
convergence 
convoluted 

* deduct! ye reasoni ng 
desensitization 
elicit 

* equi potent! al l ty 
general izatidri 
grope 

hierarchical 
identifi cation 
i denti ty 
illusion 

* inductive reasoning • 
iriferibrity 
inferred 
Inhibitory 
intensity 
nuances__ 

* c!)fuscate 

* pandemonium 
phonetics 
placebo 
precarious 
premise 

propositions (language) 

proximity 

recall 

redundancy 

reincarnation 

* replication 
repository 
repression 
retrieval 
reyerberatory 
salient focal colors 
scanning 

scope 

semantics 

* shibboleth 



similarity 

subordinate 

superiority^ 

superstitious behavior 

survey 

utility 

variable ratio 
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EXPLANATIONS OF KEY PRIN5IPtES. TeEDRIES^GENERALIZATIONS. AND 
CdMPLE^LCONeEPTS IN PSYCHOLOSY; THE DIFFICULTIES NOTED 

Sometimes the students reported only the phrase with, which they 
had difficulty instead of the whole statement. Injnany cases_the 
phrase has been amplified here by the statement frprri one of the 
textbooks; but usually in cases where the phrasewastakenfrom a 
lecture^ no expansion has been possible. In some instances it is 
possible that a professor misspoke or that several students misunder- 
stood what was said. When both a_lecture_statement and a textbook 
statement was mentioned, the textbgok_statement is given here. Al- 
though the students considered each item tobe a "key" principle, 
theory, or generalizationj a person haying more background might well - 
consider some to be relatively minor matters. Items found to be 
serious problems are starred. 

1. activation- theoj^— " Some psycho 1 og i s ts believe that intensity is 
the_sole characteristic of emotion, that the level of arousal 

is the only thing that makes it possibleto tell one emotion 
from another. This activation theory holds that all behavior 
lies along a continuum of activity, from the low level of sleep 
to high excitement." (Morris 1979, pp. 388). 

2. altered state of consciousriess- "" . . .the cognitivfi and intellectual 
controls on behavior can be weakened by sensor? overload, altered 
states of consciousness i and a reliance upon noncognjtive feed- 
back_{such as physical absorption in the act)." (Zimbardo 1980, 
pp. 508) 

3. apprdach/avdi darice- -The tendency to_approach a desired goal gets 
stronger the nearer the subject is to it; The tendency to go 
away from a feared place or object also gets stronger the nearer- 
the subject is to it." (Zimbardo 1980, pp. 314). 

4. Bel 1 ^ Maqendi^-Law - -"The relationship— 'dorsal equals serisi5ryi _ 
and 'ventral equals motor' --was one of the first consi stent .func- 
tional .features of the nervous system to be discovered. It is ^ 
named the BelTrMagendie law..." (Braun and Linder 1979, pp. 251-252). 

*5. bi ofeedback process --" Indi vi dual s can be taught to cpntrgl a 
variety of internal body processes by a techniqueknown as 
biological feedback* or biofeedback. In biofeedt5ack, small^ 
changes occurring in the body or brain are detected, amplified, 
and displayed to the person and/or researcher. Sophisticated 
recording arid computer techniques make it possible for a person 
to atterid to subtle changes in heart rate, blood pressure, tem- 
perature* and brai n-wave. patterns. .." (Zimbardo 1980, pp. 374). 

5. blam e- th o victitri/PS-g ^^teTogy 

7. terairi r^m^t^e^ bgHav4nr— »Thp brain regulates behavior in three 
major ways. "The task of determining exactly how the brain 
cdntrdls behavior is obviously a very difficult one." (Wortman 
and Loftus 1981, pp. 99) . 

3d 



EKLC 



8, brain- ^wive-iunctionihg- ""When the graph shows . that the ydgi'sj 
brain Is emitting a steadly flow of slow rhythmic alpha. waves > the 
experiment begins. ..His brainy deep in meditation i registers no 
reaction to these disturbances* . (Wortman and Loftus 1981, pp. 
386-387). 

9. classical conditioning process- -"repeated pairing of a neutral _ 
stimulus-With a stimulus that evokes a reflex response until the 
previl)usly neutral. St iniul Us alone evokes the response." (Wort- 
man and Loftus 1981, pp. 614) 

10. cognitive develdpmeht perspeclt4ve— " . . .many psychologists view cog 
nltive development as a series of qualitatively different s.tages| 
At each progressive stage, they argue, the child's cfiSracterlstic 
ways of thinking aibout and- approaching the world become more \ 
mature... Not all psychologists agree with a stage approach to 
cognitive development, however. Some believe that many of the > 
gualitati ye differences in cognitive ability. that seem to exist \ 
between an older and a younger child may be largely explained by 
quantitative differences In the knowledge that the two have 
acquired.*." (Wortman and Loftus 1981, pp. 245) 

*ll. cogni t j ve fun cti on 1 ng— "The cogn i ti ve function, as ah ultimate 
mode or aspect of the eohseiotis 11 fe^ is contrasted with the 
affective and conative— feeling and willing~pr it is noesis 
as contrasted with drexis ." (Drever and Wallerstein 1964, pp. 42) 

12. cbgn 1 ti ve s choo " they broaden the dprnain_gf psychological ^ ^ 
reality beyond limits of behavioral reactions to external stimuli . 
Mental processes--attending>_thinking, rememb^ 

expecting, wishing, fantasizing, and consciousness itself— are 
•stuff of the cognitive psychologists. In counterpoint to 
the physical actions emphasized by the behaviorists is the 
uniquely human activity of self-awareness." (Zinfcardo 1980* pp.24) 

13. cognitive- thearj^ of learriihg— . .cognitive psychologists argue - 
that what a rat acquires when 1t:learns to run a maze is riot 
necessarily a series of automatic movements coritrolled by specific 
stimuli, but rather a V cognitive map' of the maze's spatial lay- 
out. . cognitive psychologists main tairi that much of human learn- 
ing takes place without overt' rewards, or punishments being_ 
meted out. Two types off learning that fall into this category 
are latent learning arid'social learning through observation..." 
(Wortman and Loftus 1981, pp. 169-170) 

14. Cdlliris andOuiTlan -TheQry^ -"A mgnent's reflection will reveal 
that your world is very neatly structured through hierarchies 
of concepts..." (Morthian and Loftus 1981, pp. 211) 

*15. con^segt-network development 
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16. conservation prdces$- ->The preschool child "believes that numbar 
can vary with_ah irrelevant trarisfbrmation j such as a change 

in spacing. ..Two' other cbriservatibn prdblems beyond the grasp 
of the preschooler, cchservatiori of riiass and conservation of 
length. . .Gonservation of number is usually understood first at 
around age six or sevens then cbhservatioh of liquid, still later 
conservation of -weight. . .although older children grasp_a growing 
nunter of specific concrete operations* they cannot yet under- 
stand the similarities among them." (Wortman and Loftus 1981, 
pp. 250) 

17. corisolidation-hygothesis— It is assumed that a "reverberatory'' 
process or a series of solidifying events occurs in the brain 
when memory is attained. 

18. CoT^-it4it4^Mml differences th^ 1 1 i am Sheldon's constitu- 

tional differences theory of personality "created obvious 
associations between body size ind type with activities and 
preferences^ Endomqrphs are relaxed, love to eat^ sociable, 
gut-qriented. Mesomorphs are physical people filled with 
energy, courage, and assertive tendencies. The ectomorphs 
are brainy, artistic, introverted temperaments who th1nk^_ 
about life rather thah_ consuming it or acting upon it..." 
(Zimbardo 1980, pp. 299) 

19. contiguity law— Contiguity is "a necessary, but not sufficient, 
condition to account for learning associations." (Zimbardo 

^ 1980, Glossary III) 

20 . \ cri te ri on -for abnormal behavior- - "The decision to^ declare .some- 

^ pne to be insane or mentally 111 ls_always a judgment about 
behavior. We have_seen throughout our study of psychology 
that the meaning of behavior is jointly determined by its ^ 
content and the context in which it occurs. The same act in 
a different setting conveys very different meaihings. , 
(Zimbardo 1.980, pp. 388) 

21 . crjterion-r^ferenced/nonn-r^ferenced test^v 
Achievement tests usually are norm- referenced, because their 
standard scores are based oh norms* while criterion- referenced 
tests are developed to reflect, mastery of a particular body 

of content. 

22. effect, the law of- -" A theory formulated by Thprndike that S-R 
connections are strengthened by satisfying events and weakened 
by unsatisfying or unsuccessful ones." (Zimbardo 1980, 
Glossary IX) 

23. Eri^csorf' s t^eory-of-oersonalitv- development— "Erikson identified 
eight stages of psychosocial development describing the human 
cycle of life from^infancy through old age. At each stage a 
particular conflict comes into focus. Altboughyit. is never 
resolved once and for all, it must be resolved sufficiently 

so that the individual can cope successfully with the con- 
flicts of later stages^. ,;;! |Zi^^ 



24. escaPe-aftd aygidaBGe-comiitjoninq- -''There are^-three avers ive 
cdhtrdl paradigms: escape, avoidance i and^puriishment. In 

escape and avoidance conditioning beha\f.ior that effectively 

terminates the aversive stimulation is strengthened and 
maintained..." (Zimbardo 1980, pp. :;75) 

25. fraaile^hort-tenn mechanism problem— "Like sensory-informa- 
tion storage, short-term memory has limited capacity and can only 
store a small amount of information, about. five to seven un- 
related items, whether words, letters, numbers, or something^ 
else^. .Further, if short-term memory is overloaded, information 
will 'be pushed out." (Zimbardd 1980, pp. 136) 

26. forgetting attributed to "decay" jnd "4nte^^f eren ce" — " Perhaps 
the oldest theory of forgetting is that jnemories simply fade 
away* or decay, with the passage of time if they are not _ 
renewed through periodic use... The concept of .decay. . .may be 
useful in explaining. loss from fragile short-term memory, but 
its application to long-term memory is open to question. . .The 
phenomenon of interference is another reason for forgetting , 
According to this view, memory of a year-old movie fades due 
to the unavoidable confusion that results when people subse- 
quently encounter very similar experiences..." (Wortman and 
Loftus 1981, pp. 202) 

27. focusing strategy— " . , .Through more and more experience with 
other examples of arthropods you would gradually learn to • 
eliminate from your definition all those features that^ean be 
varied and still yield an instance of the concept. This 
approach to concept fdrmation iS; called a focusing strategy 
because you begin with a composite hypothesis and gradual ly_ 
focus in on the relevant characteristics." (Wortman and Loftus 
1981, pp. 212) 

28. Gall's Theory— "Gall, suggested that the human brain was com- 
posed of thirty-seven distinct organs, each of which was 
related to a fundamental behavioral 'trait' arid that the 
size of an organ reflected the magnitude of the correspond- 
ing trait." {Braun arid Linder 1979, pp. 246) 

29. general ada&tati oh syndrome— "ACcbrdi ng to Sel^e {1956)^ the 
general adaptatiori syridrome involves three stages^ alarm, 
resistance, and exhaustion. The alarm stage begins with _ 
activatiori of the sympathetic riervous system.- The organism is 
made ready for action: Glucose level rises, heartbeat and 
breathing accelerate, in short the body pulses with energy... 
if stress contiriues, the body soon responds with what Selye 
calls resistance..." (Wortman and Loftus 1981, pp. 326) 
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30. general izati on » principle of— '*... In generalization, a range ^of 
stimulus values similar to the originally conditioned stimulus 
will elicit the response. And a range of response values 
similar to the originally reinforced one are enacted and re- 
inforced..." (Zimbardo 1980, pp. 75) 

31. Gestalt psychol<3qy— "According to^Gestalt psychologists, .we 
are constantly organizing bits and pieces of information into 
meaningful patterns. _These patterns, are called gestalts, after 
the German word for Ipattern^ or J^whole^ . . The.Gestalt is 
said to be greater than the sp of its parts. From their data 
they formulated a number of principles to exjslain how sensory 
stimuli are structured so as to lead to the perception of 
gestalts. Two of the major concepts they came upwith are 
grouping and figare-grouhd. . ." (Brauri and Li rider 1979, pp. 29) 

32. hypothesis testing theory— "Hypothesis testing is a strategy 
• that is commonly used by scientists to solve problems. It 

involves the formulation and testing of ideas about- the 
manner in which a goal can be reached. . .As we generate each of 
these possible solutions* we test it in purmind or in reality 
...We continue to develoj3 arid test hypotheses about how to^^ 
solve our problem uritil ari acceptable solution is reached.' 
(Braun and binder 1979* pp. 130) 

33. i n f eren t i al s ta t i^t4^s-functigns— " Often the goal of research 
is to explore hypotheses, and ,for this purpose psychologists 
must turn to what are called inferentialstattstics. Irifer- 
eritial statistics provide ground rales or cbriventtoris for - 
determiriirig what coriclusionscan legitimately be drawn from data. 
.. .Researchers... must make use of inferential statistics to 

infer (draw a reasonable conclusion as to) whether the data 

clearly support the original hypothesis..." (Wortman and Loftus 
1981. pp. 55) 

34. interference theory— As new info*"mation gets mixed up with - 
other information, it becomes harder to remember. 

★35. Ijriguistic competence vs. liriguistT^: perfQPmance-- -"Lihguisti c 
competence is a person's irituttive grasp ofthe rule for 
constructing grammatical sentences. Butthere is obviously 
much more to humari language than 1mplicit_kngwledge of^ 
structural rules alone... The application of our implicit 
knowledge of grammar during speaking or listening is known.as 
linguistic performance." (Wortman and Loftus 1981, pp. 279) 



34 



40 



EKLC 



*36. linguistic relativity hypothesis -- .^According to his 

Tiriiuistic relativity hypothesis ^ thinking is patterned by 
language* arid the language. brie speaks detentiines one's view 
of the world. If a lariguage lacks a parti cular expressipn, 
accordirig to Whprf, the_thought. that the expression cor^^^^ 
to will probably not occur to the people speaking that 
lariguage." (Morris 1979, pp. 221) 

37. 44n^4i4st-t c universalS'— " Interest has shifted to. ^. the extent 
to which thought influences^language, rather than language 
thought. ..Are there universal characteristics of human thought 
processes that create universal linguistic structures?" (Brauri 
and tinder 1979, pp. 214) 

*38. Mas low's Hierarchy- "' . Has low deliberately set out to create 
what he called a * third forc^' in psychology, one that offers 
a strong alternative to psychoanalysis arid behaviorism.., 
what he called the hierarchy of needs* .vMaslbW believed that 
all humarisface a series of needs in life* and that rieeds at 
the lower levels must be met before the person" can go ori to 
fulfill those at the next Higher level. . .furidamental needs 
. ..psycholbg/fcal rieedl.^.need for self-actualization.. 
(Wbrtmarf Wd Loi^tus 1981, pp. 430-431) 

39. memory f theory of— "Many theorists now separate, memory into three - 
distirict leve"Is: the serisory register, short-term memory, 

and long-term memory.. vThey regard these levels as^stages in 
- i i kind of refining system_thrbugh which raw materials pass. 

At eachil%vel^:-the material! is reworked and is either discard- 
ed or Stored.''. (Morris 1979, pp. 188) 

40 . ' mxuirbo<^ q Oesti on- r " . > . what is the relatioriship betweeri rnind 

and body? There; is no doubt thit Yelatibriship is a complex 
V . one. ..Toda^y, althojjgh psychologists coritlriue to speak bf the 
i mirtd and the body 'as separate entities for conyeriierice bf 
discussion, most acknowledge that mind arid body are iritimately 
: entwiried^_^l But; no one knows exactly how. . (Braun and 
; Linder 1979, pp. 6-7) " 

*41. moral- developmerit- -"Accdrdiri to Freud, as the child_ identifies 
i with parents aridtakes on their standards, thecgnsc^^ 

develops.'. .Some .^psychologists describe moral _ development in 
' ternis of stages. ..Riaget has identified various stages in 
- children's awarjeness and use of moral rules... A similar stage 
thgbry has-been proposed by^ Kohl berg..i.ea^^ level is seen as 
. ^" ; re^uiririg i [TO^^e advanced level of cognitive developmerit. • . _ 
. preconventibnal level. . .coriveritional level; . .postconventional 
' ' leve^.t.'^^ {Mo^r^s^l979i pp; :X13-114) . 

42. : multiple control princiiple- -"... the performarice bf ariy specific 
^ behavior is likely to irivolve most or all of the bfairi. The 
complementary principle ailso seems.td be^^ t that is, a 
: specific- part of; the brain lis likely to be invblved in the 
perfbmarice of. mani^ .t^^^ This is called the ^ 

, principle of multiple control." .(Braurt and Under 1979, pp. 264) 
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43. nativist thebry- -Accordiriq to the nativist' theory children acquire 
language largely through natural develbpmertt rather than through 
learhlrig.- . - 

44. neodissociatibn vieW— relates to a loss of iriterrelatioriships 
between groups of mental or semantic processes as with schiz-* 
bphrenics. 



45. objective permanehce— To an infant obdects have ho existence ' 
Other than their own interaction with them. According to. 
Piagett a very young infant does not sisem to understand that 
her body is one object in a world of objects i some animate like 
herself and others inanimate. 

46. Qed4P4is-conf Uct" -" Accordi ng tp Freud, gender role identifica- 
tion and the adoption of sex- typed behaviors are the re^ 

the Oedipus conflict, which p pccursbetween the ages 

of three and five or six; This is the time.when to^ 
^s cover the genital ^differenM^ between the sexes, and this 
dfscoyery, according to Freudian theoi^ prompts childr^ to 
see themselves as rivals of their s^ parent for the 

affection of the parent of the opposite sex; Freud believes 
that a great deal of anxiety develops as a result of these 
desires. . ." (Wortmari and Loftus 1981, pp. 262) 

47. opponent process mbdeT" "Beqihninq with the assumption that 
organisms are designed to maintain a certain biological and 
psychological balance, Solomon and Cbrbit argue that when a 
•strong emotional response disrupts this balance ah 'oppdrierit 
process' is activated. . . If the initial emotional response 
is negative, the cppdnent process will be positive? and vice 
versa. . ." (Wortman and Loftus 1981, pp. 362) 

48. 4Eiptimym-T&veT-of arousal-theory- -" According tp Hebb, motivated 
behavior begins wi th the occurrence ^pf some appropri ate 

sensory event. These sensory inputs then travel fo 

appropriate regions of the cortexj^ where they serve to direct 
behavior; Simultaneoasly,^the same sensory signals activate 
the reticular formation i which bombards the cortex with diffuse! 
neural impulses; if this diffuse cortical arousal iswithiri a 
certain range, appropriate goal -directed behaviors will result. 
Thus there is an optimal level of arousal for effective 
behavior^ . (Wortman and boftus 1981, pp. 359) 

*49. optimum solution 



36 



42 



EKLC 



50. overleaminq vs. cranmiing— Qverlearning is "learning in which 
repetition or practice has proceeded beyond the point necessary 
for the^retehtion of recjall required..." (Drever and Waller- 
stein 1952^. pp. 198) eramming. is "a method of preparing for 

ah examination by memorizing the material immediatelybefore 
the examination^ mainly by repetitive methods, and relying on 
recency arid frequency. for success in reproducing the material." 
' (Wdrtmart and Loftus 1981 ^ pp. 55 ) 

51. <^verr^ulari2atiori of speech forms— "One f'easbn the acquisition 
• of grammar is so difficult is that there are excejjtibns to 

many: grammatical rules. Consequently, young children tend to 
coninit errors of pverregulari2atidn'--that is, they dverexterid 
a gramnatical rule to instances in which it should not apply..." 
(Wortman and Loftus 1981, pp. 295 ) 

*52. paradigm for respondent-conditi^ninc[-' --"A paradigm is a symbolic 
model or diagram that helps us un derstand the essential 

features of a process. ..Paradigms are ways of thi^ 

a certain class of events or processes that affect those events 
...The central idea of the respondent conditioning paradigm is: 
the learned association between a weak and astrohg signal 
transfers sufficient power to the wea!ce> stimulus: so that it 
comes to elicit the same respbhse(s) originally controlled only 
:by the stronger one..." (Zimbardo 1980, pp. 41) 

*53.'" persdriality development theory variatibris- -"PSychQarialytic 
approaches emphasize childhood experiertces as -critically 
important, in shaping adult persdriality. . .behayiofistic, arid 
social learning approaches are those based mainly dri princi- 
ples pf_ learning and reinforcement, . .Trait theories say 
simply_ that human beh can be organized according to 
characteristics that areM phenpmeno- 
Iqgi cal approaches emphasize the potenti al of __humari beings for 
growth, creativity, and spbntaneity. . (Wortman and Loftus 
1981, pp. 40) 

54. Piaqet's stages of develbpmeht- -Accordihq to Piaget the 
stages of chi lddeveldpmentare:(l) the sehsbry-mbtor stage, 
(2) the preoperational stagesi (3)^the concrete operations 
stages and (4) the formal operations stage. 

55. psychdbioloqy irivestiqatidris- -"inVestigation of psychdlogical 
problems, iri the field of general biology" (Drever and 
Wallerstein 1952, pp. 230) 
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56. psy choanal ytic-tfaeory— " , , . Freud encouraged them to talk 
directly about their difficulties, and" from this he de- 
veloped his psychoanalytic .technique of 'free assdciatibri 

of ideas. 'He found that as_patients mentioned their thoughts 
and described their dreams, they began to remember thoughts 
or events that they had forgotten. Once these events were 
remembered^ thepatients could deal with them successfully. • 
(Morris 1979, pp. 422-423) 

57. ' psy chodyri ami c beha vi or theory — "The psycho^ynamic view of p^ 

pathology* like the biomedical one, locates the core of the 
disturbance inside the disturbed person; It accepts a general 
model of a disease core that shows up in symptoms; However, it 
emphasizes ongoing* intense psychological processes rather than 
physical imbalances, .^neurosis is viewed as the inability to 
resolve adequately the inner conflicts between the unconscious. 
Irrational impulses of the id, , and the internalized social 
constraints imposed by the' superego ..." (Z^nfeardo 1980, pp. 424) 

58. -psychQs4s^ -character St i cs of— "Psychoses are severe dis- 
turbances characterized by disordered thought* inappropriate 
emotions, and bizarre behavior. The psychotic is but of touch 
with reality, liyingiin a private world and behaving in ways . 
other people find difficult or impossible to understand..." 
(Morris 1979, pp. 520) 

59. pure research vs; applied- research— Pure research is done for 
Its own sake; Out of pure research comes applied research 
which focuses on a specific problem. 

60. q uan t i t at i ve growth— Pi f f e ren ces i n the knowledge that children 
acquired at different stages appear to be qualitative differences 
in cognitive ability. 

schema development— "The process of assimilating new irifor- 
matidh and experiences Involves organizing past reactions and 
experiences into cognitive structures cal lied schemas." 
(Zimbardo 1993, pp. 128) 

•62. seTf-theorj^-of-Carj -Rogers— "As we mature in our infant'years, 
Roger^ believes^ wegraduallyacqm of being and 

awareness of functioning. A portion of our private world 
then becomes differentiated to us as 'me' and becomes our 
conscious self;;. At the same time, we form value judgements and 
become aware of pleasurable and unpleasurable experiences." 
(Morris 1979, pp. 435) 
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*63, serial pbsitidn curve- " results of a series of experiments 
• ...that elegantly demonstrate the separate i:iDritribtitii3ris of 
short- tenn mem arid lorig-term memory to the serial position 
curve. The black dots show theperceritage of correct recalls 
as a function of the position of the word in' the list. The 
colored line in A represents the idealized form of the data..." 
(Braun and Linder 1979, pp. 112) ,. 

64. sex-rpjes^-deye^opment^f^ ^'^ common assumptions about the 
■^natural • and_ I biplpglp^ sexes , most 
re£»earch on the subje^ does not profound 
differences. ..Chtfg^ into stereotypecl sex rples 
through oressurefat home (such as the use of sex-typed toys and 
clothing) and through sex stereotyping in the schools and the 
mass media." (Morris 19 79,- pp. 106) 

65. social learriiriq^yCTeorV— "In the social learning view. Behavior, 
personal factoj§, and environmental factors all operate as 
interlocking^tenriiria^^^ of each other. It is true that 
behavior tsT^rifluericed by the erivirdhment, but the enviranmeht * 
is partly! of our own making. Behavior is shaped by reinfdrcers, 
but it is usually human beings who make those. reinfdrcers avail- 
able dr scarce for one another." (Zimbardo 1980, pp. 81) 

66. S-R-asS0€i^^iom"^ school- - . . . views the learriing process as the 
development of associations between stimuli and responses..." 
(Braun and Linder 1979, pp. 75) 

67. trace-decay theory- -The passing of time causes the strength 
of memory traces to decrease, making memory more difficult. 

68. trait^jheory— "Trait theories (of personality) say simply that 
human behavior can be organized according t^ character! stics_ 
that are called traits— for example, aggression, friendliness, 
and honesty. Pedple differ from one another in the extent to 
which they exhibit particular traits..." Orfortman and Loftus 
1981, pp. 405) 

69. trarisfer from STM to LTM^ -" It is "generally believed that the 
transfer depends on the amdurit of time the irifofmatldn has re- 
mained in the rehearsal cycle: the Idriger the time, the mdre 
likely the transfer. Once informatidfi begins to enter long- 
term storage, _s till mdre time is needed for cdnsdlldati on 
processes to firmly fix it there. According to„t^ cpnsglida- 
tion theory , unless the im change, or memory, 
trace, paused by the new infomatipn ha^ 

and firm, new infonnation coming in may interfere wi or ^ 

obliterate it. The longer the consolidation processes operate, 
the more durable the memory.:." (Braun and Linder 1979, pp. 110) 
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70. v1 s ua 1 depth / di s tance- ^rues- ■ " Depth perception is simply the 
abilityto tell how far away an object is •••depth perception 
is partly the result of the fact that the brain^receives 
visual input from two eyes rather than one.. •There are a number 
of monocular cues. ..that augment depth perception. ..^moti on 
parallax... relative sizei i iliriear perspective. ..texture gradient 
...partial overlap..." (Wortmah and Loftus 1981', pp. 130-131) 

71. Weber's Law— ". ..according to Weber's law, the amount of 

a stimulus needed to produce a just noticeable difference is 
always a constant proportion of the intensity of the stimulus..." 
(Braun and Linder 1979, pp. 271) 

72. Yerkes-Dodson- Law- -"At low levels of motivation arousal per- 
tprmance is poor; as motivation inci^asesT performance improves, 
butonlyup to a point. After a certain pdinticalled the 
optimal arousal ^level, further increases in motivation cause 
performance to deteriorate. This relationship ...is often called 
.the Yerkes-Dodson law...." (Braun and Linder 1979, pp. 137) 



^ETAPHORS USED IN PSYCHOLOGY: THE 0IFFIC4JLT4£^NQT€0 

,1. All this I Ja£ UB with avidity ;^no one has ever ^iished me more 
praise than I can swallow. 



2. Behavior involves, in effect, f i fldinq the b uttons another^ person 
Has and pressing them in such a wayas-tb get others to respond as 
you wish*. ^ 



3. This Is ah example of the cocktail party phenomenon. 

4. The eye is like a camera . 

5. The behavior was preceded by the firing of a neuron . 

6. The researcher could hot see the forest for the trees. 



7. His research was placed im hal di ng-patterfv Until additional 
funds were available. 

*8. Long-term memory Is ^4mi4^ to a library with its card catalog , 
or to a bo ok and its i ndex. 



*9. Memory is a good press . 

Id. Memory is Tike-^ written paper . 

11. Memory traces can be conpared to paths in the woods . 

12. The level of memory called the sensory register by cognitive 
psychologists is like a reception room- for the other memory 
functions. 
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13. the'thalmus is a sort of switchboard or relay station for 
messages received by the brain. 

14. "dust a decade earlier physicists • . . had succeeded In 
tapping the secrets of nuclear fission." (Wortman and Loftus 
1981, pp. 149) • 



SPECm4Z£B^4JW<GUA6E-$mE-FAeTQI^ IN PSYCHOLOGY ^ THE DIFFICUL -TIES NOTED 

*1. They planned the experiment according to a withi^^ and'^between 
syb^jegt desiqr^. 

2* Children have difficulty-^ a situation that is 

removed-i^f^-tlm. 

3. Older children recognize that something exists even if it is 
renioved in space , while very young children do not. 

4t ■ Rules of phonology identify the particular sounds that are 
linguistically meaningful and prescribe how they should be - 
ordered to form words. 



5. The ability of an individual tHa or<ianize-^ process visual 
information r as in finding a simple figure in a complex one, 
is a characteristic of perceptual development. 

6. Both the f i x e d i^ntemaT and the f ixe^ rat 4 o schedul^-of 
re4nforcement are based on regular and predictable relationships 
between behavior and reinforcement. 

7. Operant Behavior followed by an aversive stimulus results in 
punishment. 



eOf^LEX SENTENCE STRUCTURES IN PSYCHOLOGY: THE DIFFICULTIES NOTED 

*1. When action potentials reach the end of the axon, chemical s__ 
called transmitter substances stored in sacs at_ the tpp_of_the 
axon are released into the synapse^ a tiny gap that separates 
an axon front a connecting neuron, transmitting a message to 
the neurons. 
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Psycholbglsts sometimes use participant observations j in which 
members of a research team actually join an existing group in 
order to record end impressions that are accessible only to 
group members. 

Epileptics who had undergone certain kinds of brainsurgery 

obtained relief from, their epilepsy, but they sometimes _ 

suffered an unfortunate side effect: they coy] d_no longer 

transfer information from short-tem to long 

that is, they could no longer learn from and retain new 

experiences, 

Hearst and Jenkins pointed out that the outcome of both kinds 

of learning is the same: in both cases, the time sequence is: ; ' 

stimulus — response — reinforcement. 

in classical conditioning, the sequence involves a conditioned 
stimulus which produces a conditioned response and is followed 
by a reihforcer, still getting a response in each repetition^ ' 
but with responses obtained in two different ways; in the end 
is always the reinforcement. 

This concept willbecbme increasingly. apparent throughout this 
book: The emphasis on learning underlies cdhtemporary approaches 
to such psychdldgical processes as motivation, perception, and 
thinking* and learning. theories. fpnn_the basis for much of the 
practice .of education and rehabilitation todsur. 

Although negative, reinforcernent_an^ punishment are two 
different processes, vhey are often categorized, as here, under 
ayersiye_ conditioning, because they both involve aversive 
stimulation. 

Some. indirect evidence is provided by the fact that_ any event 
that either suppresses neural activity (such as a blow to the 
. headi carbon monoxide poisoning^ or heavy anesthesia) * or causes 
neurons to fire incoherently (such ais electroconvulsive shock) 
can apparently 'erase' information held in short-term memory. 

Host important for ah uhderstanding of motivation, this general 

state of cortical arousal $eem$ essential for sensory signals 

dthen^ise reaching the cortex to activate a gbal-directed response.. 

Fdr dne'thing, if a readeKls shown a passage printed. so that 

each line contains a separate constituent, he or she will comprehend 
the passage better than if the lines break mid-constituent. 
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TABULAR, GRAPHIC, Af^D FORMULA PRESENTATIONS IN PSYCHOLOGY: '. ~ 

THE DIFFICULTIES- NOTED ^ -- ^- 

1. A graphic presentation of the spectrum of electromagnetic energy. 
Description: "The small portion of this spectrum. to which the 
human eye is sensitive is shown expanded. The scale on the large 
spectrum is a logarithmic scale_p each step on the 
scale corresponds to a tenfold increase in the wavelength of the 
electromagnetic radiation." (Wortman end Loftus 1981, pp. 110) 

2. A picture using color opposite^ to demonstrate visual afterimages. 
(Difficult perhaps Because the explanation is in the text instead 
of being by the picture.) 

3. A line graph showing responses per minute when the subject is 
rewarded and hot rewarded. 

*4. A table on categories of meaning. (Difficult because of the 
heavy concentration of iriixirmatibn. ) . 
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Chapter A 

INSTRUCTIONAL TECHNIQUES FOR PSYCHOLOGY 



. Lists were provided in Chapter 3 of 464 difficulties in receptive com- 
munication that were experienced by students in introductory psychology 
classes; 108 of these were considered to be fairly serious. During the 
second year of the project the team outlined approximately forty- five in- 
structional techniques and devices to use in preventing or overcoming some 
of these problems. The ideas were gleaned from participating faculty mem-_ 
be rs, from references* and from earlier teaching experiences of_ team members. 
Each technique was tried out informally with a group of students, and if _ 
found promising, was developed further and tested on one or more groups as 
time permitted. Summaries of student evaluations for techniques used during 
the final trimester are given on the last page of this chapter; 

Space limitations make it possible to describe only twenty-two of the 

techniques here. These procedures were selected to shoW a variety of first- 
hand experiences, simple demonstrations, transparency sets, charts, and^ 
guided stuc^ methods that can be used with classes of different sizes. The 
list, with pages where they can be located^, follows: 

^ ■ . _._ . _ 

Inductive Learning Demonstration with Flash-Cards (Incidental 

Learning). . .... ^ ^ ........... . 

Contrasting -Designs to Explain a Process (Chunking). ; . 

Structured Qverviewof a. Chapter 

Concept Attainment Technique . . ._. . . • . ... ._. . 

Three-Step Abstraction Process to Teach a Complex Concept. 

Diagrammatic Representation of ah Explanation (Regression) 

"Cloze" Technique for Teaching Terms (Nervous Systeni) . . . . • • 
Transparency with Overlays to Explain. Physical Characteristics 

(Blind Spot) .... ._. ............ 

Accordian Chart Illustrating Language Style^ ^ . ^ . ^ . .... 

Set of Slides to Illustrate Perceptions (Depth and Distance Cues). . 
Technical Vocabulai^_UVg for Study Triads^ . . . . ...... 

Quick demonstration of a Psychbldgical Functio^^ (Cognition). .... 

Fjrst-Hand Concept Development Experience (Confabulation). ..... 

Mini -Experiment to Demonstrate a Concept- (ESP) ............ 

Transparency Pyramid Illustrating a Developmental Process 

(Schema Attainment). 

Contrasting Experiences to Clarify Processes (Inductive and 

Deductive Reasoning) . ._. t . . . . . . t * ... . ... ... . 

Self-Testing Technique to Foster Comprehension (Metacognition) . . . 
Recorded Comparison (Linguistic Competence vs. Linguistic 
.Performance) _. . ._. . . . . ... . .\ . ............. 

Folding Chart (Deep Structure, Surface Structure). ......... 

Transparency Summarizati Oh SetCMpr^ ......... 

Expanding Chart (Maslow's Hierarchy) . . . . .......... 

Transparency Set to Abstract Key Concepts ( Pi aget) 
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INDUCTIVE LEARNINS DEMONSTRATION 
USINS FtASH CARDS 



Purpose : A device to lead students to disebver the nature of incidental learning, 
as well as the importance of motivation for learning. 

Description : Six very large flashcards are used. On each flashcard two rectangles 
of paper of different colors are glued; a variety of colors being used for 
the various cards. On one colored block on each flashcard a number is written, 
and pnthepther block a word ^ Students are directed to learn to 

associate the words and numbers as the cards are flashed. No mention is 
made of the colors until after the firstlearningexperience. Then students 
discover they learned the word-number associations well, but learned very f ew ^ 
of the colors incidentally. 

Leaminq Principje : An inductive method of reasoning in which stUdants discover 
principles or facts for themselves enhances learning better than mere 
exposition by the teacher. 

Time Required for Use: 10-15 minutes 



Preparation ; . 

Materials Required : Six. cardboard rectangles about 9"xl2" 

Twelve rectangles of variously colored paper about 4"x6" 
Felt lettering pen 

ProduGt4oft Steps : 1. Write one different word on each of sixcplored rectangles. 

2. Write a number on 'each of six other rectangles. 

3. Mount a numberand a word on each cardboard sheet (flash 
card) with space between them. 

4. Make six or more flash cards. 



Teachinq Suggestions ■ \ \ 

Ask the students to view each card for one second whi^le they associate the words and 
numbers on the card. The students are to tiien question them on which words and 
numbers were paired. Next^ question them on the colors: 

1) What color was the card that bears the Word 'sing'? 

2) What color was the card that bears the number '3'? 
Ask them why they learned the word-hurtibeir combinations much better than the 

related to the words ahd numbers. Help them to generalize that (1) People learn 

what they intend to learn, and (2) Incidental learning is not very efficient learning. 
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CONTRASTING DESIGNS TO EXPLAIN 
A PROCESS: 
Chunking 



Purpose; A device to teach the students the cdncepts of chunking, 
and the value of chunking of ideas fnto meaningful units for 
■ learning. 

Deieriptioft ; Two designs oh charts^ using eight rectangles l^or eachi 
In the first design the rectangles afe scattered in a disorqahi zed 
:way. In the second design the reetahgles are arranged as two 
"T's" one above the other with another horizontal jjair at the base. 
Students are given five seconds to "team" and afterward draw the 
first design. Thf^ iair, repeated. with *the second. 

** ' ' ' . 

Leara1ii^PT4rHnPle ; A systematically organized bocjy of ^;howledge can 
be perceiyed clearly and chunked into segments so it is better 
understood -than -a confused bod/^ 



Ti ma Required for Use : 20 minutes 



Preparation ^ 

HateHals Required : Tvio cardboard sheets' measuring 14" x IT*' 

Felt tipped pens 
A ruler 

Production Steps: 1^ Gut light colored cardboard sheets to size, 
14^' X 17" or larger ^ : _ 

2. Draw eight equal recteiigles of 2%" x %'.6n' 
one cardboard sheet in a 'confused* design^ CRefir to diagram.) 
Draw the eight rectangles in pattern oh, second sheet: 



teaching Suggestions 

This device can be used with a group of any size. If preferred, the 
instructor can niake the desigs on transparencies and use them on ah 
qverhe^ad projector. After students try to learn and draw both designs, 
discuss why they were much more successful with the organized one. 
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STRUCTURED OVERVIEW OF A OiAPTER 



Purpose : This is a device to aid students in perceivihg and relating liie 
main ideas in a chapter. 

DescHption ; This overview can take several different for^ linear outline; 
f Ibw-chart radi al di agr^ii or any other form that toe instructor 11 for 
the mateHal concerned. It can be made on a transparency, a chart, or a 
duplicated sheet that is distHbuted to studente. (Two examples are 
provided oh the following pages.) 

Learning Principle : Structure contributes both to ande«tahd1ng and to 
retention of information. 

Time Required for Use ; Indefinite; used at vaHous times during study. 



Preparation 



Materials Required: The text chapter for reference, transparence or chart 
papers and the dialkfibard or overhead projector for initial presentation. 

Production Steps: 1. _Ahalyze the terminology of the imit of study and 
record all the tenrJSi syiSols^ and proper names which are necassaiy 
for laiderstanding the content. 

2» Arrange the terms in a diagram^at deroonstfates^^^ 
Iriterrelationships of the tenns and ideas. Diagrams can en^loy either 
a linear formats a flow chart form, a radial fwin, or a^ outline form. 

3. Add to the diagram any t^rds you believe to be 
already known by the students but that are required to clariiy the 
relationships. 



Teaching Suggestions 

1. When the imit is introduced for the first tira, the diagram is recpn-_ 
structed in front of the class on the chalkboard,_on_a chart, or on an 
bveHiead transparency. As this Is being donei the Instructor explains 
the rationale mderlyihg the organization of the diagram. 

2. The students should be encouraged to contnbute as much information as 
they can to the process i In smaller classes or In re^ , 
this procedure can be used as a diagnostic assessment^ the students' 
W^vibus fcnqwledge or experience with^^^ subject area. 

3. During the course of the unit, refer back to the diagram to help the 
students se-* the major ideas and ho^^ fit together. Students should 
hot be required to memorize the diagram. Rather, they should be encouragad 
to view ther^diagram as a framework into v/hich hew Ihformatlbh can be 
placed as tJ|ey encounter It In recitation sections, labs, large group 
lectures and reading assighrrehts. 

(See examples on the next t^o sheets.) 
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tUNGEPT ATTAINMENT TECHNIQUE 



TO EXPLAIN "CONCEPT" 



Purpose : Technique to deveiOp understanding of the term Develpp_under- 
standing that concepts are attained through various experiences, one being 
categorization of features as appropriate or inappropriate. 

Description : Using a concreteterm for which the group has no concept, the 

instructprleads the students to askqu^^ until they 

have listed enough appropriite attributes so that they have some understanding 
of the concept, in this way they discover that the word is only the label for 
the concept and they must have some types of experiences to attain the concept, 
or meaning. 

The instructor can add that the concept will become more clear and 
accurate as they have more experiences with it. 

bearhihq Principle : Active involvement- in guided discovery is productive ..even at the 
symbolic level. 

Time Required for Use : 12-15 minutes 



Preparatiofv 

Mate^^ial s Required : 1. A very unusual word that labels a concept having attributes 
that are fairly concrete. (An abstract concept probably will take considerably 
longer to develop.) 

2. Classroom chalkboard, chalk. 

B^^duction Steps : 1. Write the strange word at the top of the chalkboard. 

2. Under it, head one third of the board with the word "yes", 
the middle third with "sometimes", and the other third with "no". 



Teaching Suggestions _ _ 

1. Place the strange word* such as "uwargi da" , on .the chalkboard. __ 
(Do not tell students it means "head-wife" in the Hausa Language.) 

2. Demonstrate the pronunciation and as k_ them to say it several times^ 
(oo-wahrrr-gee-duh, with /g/ as in "get", and the. stress: on the last syllable) 

3. Ask them what the wqrd means. Then explain that they have "learned a word" 
without learning the concept for which it stands.^ 

4. ' Lead them to ask questions about the concept, such:,*as: "Is it living?" "Is it 

a form of plant life?" '\ ' 

5. Respqnd by listing "living" on the yes-side of the board and "plant life" on 
the no-side. • ^ 

6. Continue the process for a few minutes until lists are quite long. 

7. Ask students to keep examining the yes-list for applicable characteristics until 
somebody can give something close to the right meaning— head-wi fe. 

8. Explain that the head-wife is the senior wife in a Moslem family, but this cannot 
be ftilly understood without more experience. Students now have a concept for 
uwargida,' but not a fully accurate concept. 



"CONCEPT" EXPLAINED THROUGH CONCEPT ATTAINMENT TECHNIQUE 

(An Example) 





uwardi da 


■ 


Yes 


Sometimes 


No 


living things 


a mother 


plant life_ 


wears clothing 


favorite daughter 


farm animal 


female 


old 


Wild animal 


member of a family 




child 


human 




is eaten as food 


wife 




mile 


housewife 




has much power 


has power 




a servant 


has limited power 




holds religious position 


is first 




chief secretary 


first-wife or head-wife 




author 
actress 
entertainer 
seamstress 



Note: One can mention that all of the attributes listed are, 
themselves, symbols for additional concepts. 
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THREE-STEP ABSTRACTION PROCESS FOR 
TEACHING A COMPLEX CONCEPT 



Purpose : A technique to simplify and dramatize a concept, such as "shaping". 

Description ; (1) Students study a sequence of drawings. - 

(2) They briefly describe what is happening in each. ,^ 

(3) They abstract the meaning of the events, and form a statement 
of a principle or generalization. 

Each picture or cartoon represents a step in the process of shaping: the 
reinforcement of successive approximations of desired behavior. Students use the 
illustrations^ as a starting point to analyze the subparts of the concept first in 
laymanls language and then in technical language. Finally the student writes a 
definition for the technical terms, "shaping". 

Learning Principle : An inductive process results in understanding. 
Xiroe^qaired for Use: 10-12 minutes 



Rj^arati on • - — ■ — ■ 

Material s^qui red : Picture sequence 

Production Steps : 1) Draw simple cartoon strip at the top of a piece of paper, 
showing each step in reinforcing behavior. 

2) Number each picture. 

3) Below each picture, draw two boxes for student responses. 

TeagHlnq S uqqesttons , — 

This sheet should be distributed in class during the appropriate lecture. It is 
important that the cartoon remain simple yet show sequential progression. The _ 
student views each visual -illustration and writes down exactly V4hat is happening^in _ _ 
the box below the appropriate pi cture/ cartoon. Next the student writes the psychological 
description of what is happening in the third box. This step can involve interaction 
among peers. Finally, the student writes a definition for the technical term. Jhis 
step can be altered to include student-developed study questions or self reflections 
about the overall concept. 



56 

63 



i 


^^^^^^ 




ffd 1 J i 

• ■ • «i ^ 










ef 
ant. 


oh 


rtctCtrcj 




MifVv ent* 


9Vt one 




An iH 


er 


Firsf , 
beheivioh 


Reihfijffte- 
meoid" to 

ferni'rg, . 


• . _. i 




desired 




ilesl^eil 


L_ . _ „ ■■ , . 1 -i - i- , the 
no^jing la q m^tKoi af pfoduc»rs^ ^eftfned 'fcthctVic9V fcy HandrwHtteh entries 

p ^ -xj . r-- i„ \ <. t V are the responses 

rBint-airc.mcj T>ie. Uftrwer fa^ ^rtp\^>i)f>s^ c\<3«r ahd a student might 

Cloa^r dppro^i mfttions o4 rht ^^t^if ei 'b^Hovron make on the fora 



ERIC 



DIAGRAMATIC REPRESENTATION OF AN EXPLANATION 



Purpose ; A device to teach the concept of regression to the mean, 

Descrigtioft : This device is a diagram of the normal curve on a base transparency 
with two separate oyerlaui^s.^ One overlay shows with symbols (or dots in three 
di fferent_ colors) the di^stribution of student scores on a test. One symbol or 
color indicates the scores between minus-one and plus-one standard deviation 
around themean. The other two symbols or colors show the distributions cf 
scores beyond minus-one SB and above plus-one SD. The second overlay r *' 
the distribution of scores on a second administration of the test to th'; 
group. Now some of the students .vho scored very high or very low scores 

V the first test, have scores bh the second test that are closer_to_the me: 
\ this is indicated by using the same symbols or colors that stpod for f ;<3: 
median, and low groups of individuals previously. The symbols now wi il s;^ 
the class that there is a tendency for students whchaye scores far from the 
mean oh a first test to move somewhat toward the mean on a later retest— r^gr.-^ssit)n 
toward the mean. . 

bearriinq Principle : Diagramatic representation h learn through 

the visual mode, especially when the material is quantitative. 

ti me RecHJi rek f^r 4lse : Used as part of a lecture, and will vary with the material 
covered. 



\ 



Materials-J^eq ui red : ..Two cardboard sheets measuring S^s^xll"; felt tipped pens; pencils, 
Transparencies ah3v colored felt- tip pens. - 

- - _ 
Plroduction Steps : 1. ^^Draw the diagram of the normal curve, ___ __ 

" 2. Q'rt ah overlay of the normal curve show the scores for a 

first test. _ v ' ^ 

3. On the second overlay show how some scores regressed to the 

mean on the second da^*' Potest with the same test. 



Teaching Suggestions 



.J" ' _ 

The technique can be presented dliring the lecture or in the recitation section. The 
diagram illustrates the technical' term "regression toward the mean" when a test is 
taken by the same group of students, at two or more different times. 



(See illustrations on the next three' pages. ) 
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CLOZE TECHNIQUE FOR TEACHING COMPONENTS 
OF THE CENTRAL NERVOUS SYSTEM 



Purp ose: py technique tg engage students in an active procedure for learning the 

r^"^^? and functions of the components of the Central Nervous System (CNS)- It 

prpyices_ students with a clear visual representation of the structure of the 
basic unit of the CNS. 

bescrifitiw: This technique utilizes one or more worksheets having wide middle 
columns in which a description of the central nervous system is typed, with 
blank lines left vH^re ^^rrtain important.terrns need to be written in. The _ 
terms are listed In trie < owe r margins The CNS is explained_with_ drawing on 
transparencies or froQ ^^T. tsxtbbuk. The Central Nervous_System is a complex 
network of comnunieatiGn-^ channels with humerdus components. __ Students are _ 
required to learn the major technical tenns associated with; th^ of 
the CNS as well as the functions of the neuron. _The_technique introduces the 
students to this information via a sqcratlc mechanism which calls upon the 
student to utilize visual, auditory and motor modes of learning. 

Leamiriq Principle : Encoding reduces information to manageable chunks for storage. 

f 

finite. Reguii^d foiMJse^: 30 minutes 



Pr e paration ■ " 

Materimli-Required: Ditto masters of epmpletion sheets, three transparencies of 
ne rve s tr ucturesT dupl i cati ng pap¥r7~ o ve rhead^pro je ctor ~" 

Production Steps : 1. Develop a passage which explains and defines the technical 

terms associated with the major components of the Central Nervous System. Specific 
emphasis should be placed on the functions and parts of the neuron. The selection 
should include at least ten technical terms, each followed bythe basic definition. 

2. A ditto master-:is turned in a horizontal^fashion and two lines 
are drawn creating 2% inch margins oh both the leftand right sides. A six-inch 
wide section_is left in the middle. _ A one-inch margin is left at the bottom of 
the sheet. The three sections are titled (left to right): (1) Questions, 

(2) Lecture Content and (3) Additional Notes. La^y out one or more ditto sheets 
in this fashion. _ ^ 

3. Next the selection on the CNS is typed (double spaced) into 
the middle section of the ditto masters. Each technical term is deleted and a 
space large enough to_permit the students to -insert the term is provided. The 
deleted technical terms are randomly placed in the one inch section at the bottom 
of the page. Duplicate ehoudh copies for the class members. 

4. Finally, develop an overhead transparency of the CNS and 
also one of the neuron. The major components should be labeled and should 
correspond to those in the passage. . 
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Teachtng-Sucwestloas 



1. Using a discussion method the instructor presents the material oh the GNS, 
Transparencies are utilized during the preseritatiori. 

2. The student utilizes the cues and context to fill in the blanks on the worksheet 
as the instructor questions the class. Explanations follow each question . 

. . segment. Additional study notes oh these explanations are listed by the 
student in the "Additional Notes" column. 



3. After the lecture or during the latter part of the class session the student _ 
Writes down questions ..in Column One to guide later studying. The student refers 
to the content column and the notes column in developing both surface questions • 
and depth questions. 
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The Nsrvbui Sytttm 



PtriphflTil Ncrvoui Syttsn 



Cfniral N wous Systtrh 



Sprnatic bhfhion 
(iCttjrLrai.ation 
toesrterriil world; 
controls skeletal 
rmndes) 



I 



/^ftonomic Pjymbn 

world; controls visceral 
miuciasand glands) 



Brain 



Spinal Cord 



r 

Sympathetic 

(exptnds 

energy) 



Parasympithctic 
(conserves energy) 



(Taken from Wortman, CamiTle and toftus, Elizabeth F. 
Psychology . New York: Alfred A- Knopf, 1981, p. 74-75) 
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SYMAPSES 



TERN\/NAL 
Buttons 



ERIC 



65 

7g 



Cocplatloci Shett 
tecturo Content 



M^ftlcnil nam 



TJw httncft bo^ ccKi3i$t$ of i'l^b of narvc* thtt control our vatious 
reflex octlvltiest 

Tte " is tsada up of 8 i«ttfor* nf wwsaicatlon 

cJianftolt that xprettfe to cvaiy psrt of tho bodj/i In our brain t tho 

indt?idLUt1 ^ , ustffllly functions ««ch as « Muldt If 

vft y^rt employed by a corpor^itlon - vihich U to sa? tii«t cftdi works 
fairly cdntlhuditsly at its own tasks and doas Its Sost to coop«rato 
»it2i its nsigJ-.bors. Wost of our bo<ty'« ■ tha basis unit 
of tha nafvoia systao* arc concentratad in tha -^^ 



i^idi consists of tha 



find tha - j:. For instfinw» nourbns ttst collact wrssagas 

froa inside and ootsida our bb^^y and carry thoso sarssat^ts to our spinal 
cord or to tha brain arti called — - (or ^ . . , ,^ — ) 

nourons. And naurons that carry sesis^s froa tJic spinal cord or our 



brain to our rauscles and our fllanda ira called 
— ) naurons* 



(or 



Tho cantral nervous systea branctes out into tlia 
t6ich cin to further sub-divldad into tha 

and : ~ HSrugS* 1 '_ 



rcacitic 

sv/ltchboard 

nauror.2 



dendrites cahtral naryous sys^ norm ctrll 

cofl pare3m)ath2tlc_ _ potdr^w»urwi5 

tynitpsa peripheral narvoitt cystan spinal cord 



sympathetic 
coll 

tercTtnal 



ayalin. 
coll body 
sensory 

(JJork Shs^t) 



awsi 

braio. ^_ 
autoncssic 
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TRANSPARENCY WITH OVERLAYS TO 


DEMONSTRATE 


THE CHARACTERISTICS OF THE 


BLIND SPOT 







Purpose : A device to teach the technique term "blind spot'* in the eye. 

Description : Every human being has a Blind spot in each eye where the optic nerves 
converge on the retina; yet most people manage to see without much difficulty. 
This transparency with overl^s is designed to acquaint students with the 
structure of the eye in relation to the blind spot and with the effects of an 
enlarged blind spot. 

beaming Principle : Visual aids promote learning. 

Time Required for Use : 10-20 minutes 



Preparation , — — 

Materials Required : Four transparencies,, felt tipped pens 

Prod4i€tton Steps : 1. On a transparency draw the picture of the eye and label the 

eyelid, iris, corniea, pupil, lens, retina, optic nerve, hay this over 

Transparency #2. 

2. Make a second transparency and indicate the enlargement of 

the blind spot if there is damage to the neural cells and receptors (Base 

Transparency). : 
~ -•■--■ff-^-^^^^^^^ 3: Oh another transpiarency (Overlay #1) show a normal visual 

image. - 

4. Make a fourth transparency of the picture of the eye showing 
the image when there is an enlarged blind spot. 



Teaching Sugqestioris ; - 

In a large group lecture, show transp^rrancy of the normal eye, image of the normal 
eye; the enlarged blind spot in the ^ye, and defective image caused by an enlarged 
blind spot. 

(See transparency illustrations on next three pages.) 
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EYE with: 

EMLARGED BLIND SPOT 

Daiaage to nerves In 
the retina can cause 
an enlarged blind spot, 



Blind Spot 
I 




J 

, PUPIL , 

(opening.) 



OPTIC 
NERVE 

RETINA 
CONTAfRifiG: 
NEURAL CELLS— BIOPOLAR^ GANGLION 
RECEPTORS— RODS; CONES 



Giase Transparency t 
Shown as Bgcond vlewj 
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THE NORMAL EYE 

HAS A TINY BLIND SPOT 
UIlERE THE OPTIC NERVES 
JOIN THE RETINA. 




CFlrat Overlay - 
Shown over base transparency 
as first vlev) 



, PUPIL , 

(opening) 



Blind Spot 




RETINA 



NERVE 



CONTAINING! 

NEURAL CELLS— BIOPOLAR, GANGLION 
: RECEPTORS— RODS. CONES 
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SET OF SLIDES FOR INDUeTiVE LEARNING OF 
DEPTR AND DISTANCE CLUES 



Purpose : A device tostimulate inductive learning of depth and distance clues 
provided for monocular vision. 

Descriptibh : Five or six slides are used to help students discover arid Explain 
how these aspects of mdhdcular cueing help the observer judge the depth and 
distances of objects theysee: (1) interposition, (2) relative size, 
(3) linear perspective, (4) aerial perspective, and (5) shadow. 

Lear flin^ Rri^jGiipTe : The iconic mode of learning is an excellent substitute 
fpr_ first-hand experiences when first-hand experiences would be too time- 
consuming. 

Time Required for Use : 15-25 minutes 



Preparation \ 

Materials Reqaired : An appropriate set rr' slides from ah art collection, or a 
35-nin camera and projector. 

Production Steps j In the one case^ borrow a set of art slides from the college 
library and select those necessary to teach the desired ideas. (See examples 
oh ni r^ page. ) _ 

In making one's own Set of slides, the instructor can use a_ 
35-mn camera and find suitable situatidris to photograph on the college campus. 

_ Among i:he possibiLi ties are^ — one person at close-^rHiige WitTi a couple of others 
at a distance, two objects known to be o^ differerit_sizes with the larger one 
at a greater distance, a street from close-up to a great distance, a group of 
moving people or cars taken from high up in a tall building, trees or other 
objects that offer strong shadows. 



Teaching-Suggestions \ 

1. After discussing how binocular vision helps people obtain depth in images, 
ask students whether they can perceive any depth or distance with one eye 
closed. - 

2. When they have speculated on this, use the slides one at a time to help them 
to discover the ways in vihich depth and distance can be perceived with 
monocular vision. _ 

3. Use a slide or print of Hogarth's humourous engraving of a fisherman (1754), 
and ask students to find the errors in perspective that Hogarth put into the 
picture to puzzle and amuse people. 

(See illustrations provided on next sheet.) 
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ACCORDION CHART .ILLUSTRATING LANiSUASE STYLE 



Burfiosa: A device to clarify a specialized language construction using common words: 
"removed in time" or "removed in place" i 

Description : The first accordion chart is a device used to teach the language style 
of "removed in time". It consists of a series of pictures iHustratirig "washing 
machine" as the term has been used since 1770. It explains the possible 
mtsperceptioh of a concept that is "removed in time", because the washing machine 
of 1770 was so different from that of 1980. 

Learning Principle : Pictures clarify abstract ideas. 

Time Required for Use : 5 minutes 



Preparat ion : " 

f4i t^ r4 a 4 s - Rag u i r ed : Five or six cardboard sheets measuring about 8Js"xli"i felt 

tipped pens; pencils. - 

Production Step s: Draw the pictures of the models of washing machines -rom 

1770 to the"c»^ iZ day (five or six models), one on each of the cardboard 
sheec !inge cards serially so that they can be folded. 

- 2. (a) To make a second device* ori "removed in time" draw 
a picture of a boy standing with his puppy on one card. 

(b> Draw the boy dcying something else without the puppy . 

on four cards. 

3. (a) On the fifth card^ draw the boy "thinking" of the 

puppy^ which still is not present. 

(b) Hinge all the cards in order 1-6, so that they can 

be folded.*" 



Teaching Suggestiomv 

1. Ask the class to read or listen to some statement about the use of a washing 
machine in the_days_of_the Revolutionary War. Then ask them to describe the 

^ washing maching that they visualized as they listed or read. 

2. Show them the newest type of washing machine on the accordion folder and ask 

how many visualized sucR a machine for. the event in Revolutionary days. Conti:nue 
this process, U5;ing each older version lDf the machine^ until ;you have reached 
the 177Q version. Ask how many had that im-^qe in mind. (Probably none.) 
Explain that they were trying to visualize idea that was "removed in time", 
" and that their lack of experience in that .irne caused inaccurate imagery. 

Consider other ideas that they read about which are removed in time, - 
^-3. Follow a similar process with the accordion chart on "removed in space". Lead 
them to see that the boy can still visualize his puppy qui te accurately , even 
though it is removed in space. Other objects might be impossible to visualize 
accurately when removed in space if the person has had little or no experience 
with them. 

(See illustration on .next page.) 
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TECHNICAL VdCABtitARY LOG FOR STUDY TRIADS 



Purpose : A) To aid the student in discovering his/her strengths and weaknesses 

in technical vocabulary. _ 

2) To enhance learning process through peer teaching and peer support. 

Description : Students are grouped into triads for ongoiiig reinforcement and ^r 

1) Each student keeps a. log of problem, words , phrases, concepts,, 
etc.* encountered within the current chapter orsectiqn^ . 

2) Weekly throughout the course, the students are grouped into 
triads and their problems are discussed within the group. 

3) Any problems that remain unresolved or unclear within the group 
are submitted to the instructor and are discussed in the next class. 

Learning Princi^T^ : Review and elaboration through peer interaction can enhance 

learning. 

Time Required for -Use : 30 minutes ^ . 



P r j^nar a t i o n 



Materia^U- Reg ui red : Small looseU-af notebooks, paper and alphabetical dividers 

(for students) 

Prodaction Steps : 1) List of problem tiirms compiled from previous student responses 

2) Prepare log sneet w:th problem areas listed and a space 
provided for the student to record definitions. 



Te aching Suggestions 



(1) The triads should meet at regular intervals, either on a weekly basis or at 

. the end of ecich topic or chapter^ ^ ^ _ u\ - ^ ^ 

(2) There are varipus w^s to group the triads: a) student selection, b) instructor 
1 selection, c)_random grouping.^ - ' ^.^^ , - 

(3) Triad teams should test each other on terms, and discus^ differences m their 
understandings. f ^ - u-i^ j 

(^) Any problems that remaiji unresolved or unclear within ^he group can be submitted 
to the instructor and be discussed in the next class. _ 

(5) In large classes, this procedure can la included in labcratory_ sessions, in 
recitation Sv^ctiors, or in ciuster groups. A teaching assistant can interact 
with each t>"iad to clarify problems. 



(S*?.e direction sheet for students that fc'^low;.; 
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Since an important aspect of this introductory Cuurse is to help you learn the 
basic concepts and vocabulary of the field of psychology, we are asking you to 
developa collection of_ terms that are either of particular interest to you or 
are particularly trouble'^ ^rv Research indicates that ah improved understanding of 
technical^ terms and conceive.: contributes to reading spaed and comprehension of the 
subject matter. An effVi i'-^'t ^^eans of accomplishing this goal is to become_aware 
of the new technical tern^ ;/i,^t you hear in lectures or read in the text. To 
make these technical teri.v; K^wr own, you must listen actively for them* record 
them and also analyze them. 

To finU these terms* fbilow a simple and helpful rule. Select any word you 
think is of importance in mastering the ideas in this course. For example: 
1) words used in class lecture* labsessidhs or small group sessions, 2) words 
encountered during assigned or supplemehtary reading, and 3) words used by your 
professors* teaching assistants and classmates. The follpwlng instructions will 
assist you in developing your log and in sharing the terms with your classmates: 

1. Obtain a 7*' by looseleaf notebook, paper and alphabetical dividers. 

2. Collect, technical terms and concepts on a daily basis, listing each word 
at the end of the notebook. Be sure to number and date each entry. 

3. _^ Rewrite each word in the correct alphabetical section. Then Srite the^ 
sentence you heard or read cbhtaihing that word, and the dictionary pronouhciatioh 
with appropriate diacritical markings. 

4. Note any unusual prefixes and roots* their derivations and meaning. Then 
list the definitions of .the word, starring (*) the definition that fits the original 
sentence. Use your class text or a technical dictionary to assist you with this 
st^p. Next write your own sentence using the word. 

5. Review the words weekly, attempting to learn their meanings, roots and 
jD re fixes* orally recite the words in sentences. 6radual]y_eliminatestudyihg^^^o 
mastered tenris. Use a check system on words learned, qm^ any word having 
three checks marked to indicate three unsuccessful attempts at learning and 
reviewing. 

6. The vocabulary collection will be evaluated on accuracy and cbmjDleteness 
at the end of the term. A collection will be considered incomplete if the total 
number of words is not stated and if the format and instructions are not followed. 

_ 7. it wiri be most useful to add, terms daily. Under hd circumstances are 
you to let a week lapse without: catching up . Falling behind will maKe a regular 
and easy task much- more difficult. In addition* spaced learning improves ;ang-tenn 
memory. 

8. Each week we will break up iritd small grcjps sg that you may discuss the 
problems that you encountered with ydur fellow group members. If at the end of a 
session you are still unsure df dne of your terms or concepts, it will be clarified 
by the instructor or a teaching assistant. ' 
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QU!P< DEMONSTRATION OF PSYCHOLOGICAL FUNCTION 



Pan3cse' : A technique to illustrate how cognitive functioning can affect 
behavior. 

Description : On two bccasidhs the instructor wil 1 ;>lam a_book down very h^ 
on a desk or table. One time this wi 11 be done without warning and the 

other it will be With a warning. The students will note the differences 

in their behaviors on the two occasions and try to explain those differences. 

(This suggestion contributed by dr. Merle Moskowitz.) 

Learning Principle^ : Learning will be produced from a crnbi nation of enactive 
and symbolic modes. 

Time Requ ired- for Use : 10 minutes 



Preparation - - 

Materials Required : A heavy book and a desk or table that will make a fairly 
loud noise when hit by the book. 

Production Steps : None 



Teaching Suggestions 

1. Ask the students to read any brief section in their books or^to make certain 
notes, so that they_are not observingor thinking about the instructor. 
When all are concentrating, slam the book down hard, j Ask them to describe 
their automatic responses (Most will jump ^ be startled.) 

2. Tell them you are going to slam the book on the table agairti and have ther^ 
Ippk down at their books, while you do so. (Most will not be at all startled 

' this time. )__ Ask them to describe their behaviors* arid then to explain why 
they were not startled the second time the book was slammed down. _ _ 
* 3. Ask what they would have dene the second time the book was slammed if all 
learning re through conditioned r^^sporises. Lead them to see that some 
type of thinking, cogriitive behavior* helped them control their responses 
on the second occasion. 
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FIRST-HAND CONCEPT DEVELOPMENT EXPERIENCE: 
Confabulatiori 



Purpose : A technique to provide an experience that will assure students' 
Understanding of the term "confabul ntion". 

Des^tp^vOTv : Students will experience* confabulation when asked to listr in 
a limited time, ten things they di:t on their first day in second grade. 



Preparation . - 

Materials Required : Pencils* one piece of notebook paper for each student 
Pro d uction Steps : None 



Teaching Suggestidris . 

1. Ask students to spend five fflimitei in recalling ten things, that they did on 
the first day of school in the_second grade, insist that each person produce 
ten items within the giventime in order to "play the game" properly. 

Z. After they have completed their lists, ask them how certain they are that- 
each item is ^^;rfect1y accurate. 

3. Ask how they produced the uncertain items. 

4. Explain that they were confabulating when they constructed items on the 
basis of related experiences rather than on definite memory.; 

This experience can be provided with classes of any size. 



ifiT^g ; First-hand exp^Hence provides vivid learning. 




ui-r^d for Use: 8-10 minutest- 
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MiNi-EXPE.RiMENT TD DEMDNSTRATE 

A spEeiFie eQNeEPT 



Purpose : To demonstrate this sti^f eiJ^t> f l c determination of extra sensory perception. 

Description : this teT Je ii*trc?duces the students to the concept of extra- 
serisdry perception . .. .^ ) thrcuyh r( mini experiment, followed by group 
disciissidrl. Two identical sets of symbols are provided. The students attempt 
to use extra sensory percepti on to select which symbol the instructor or 
another student is holding.. 

i ^arninq PrincipT a^ : First-hard experience enhances the uhders tan ding of a concept. 



Ti me Req u ired for Use : 15 minutes 



^r^p^aration- - 

Materials Required : Ten index cards (4"x6"); pencils, felt tipped pens; pencils 

Production Steps : 1) Qri eaeh of the ten. index cards, draw / mbol e.g. ^ a cross, 
a target, an ".*:ple, a circle, a star, a bird, a crab ^ a duck^ a rectangle, a 
square, a line^ ah arrow, tree. 

2) Draw these ten symbols also driva work sjNeet. Provide spaces 
for averity responses on the bottom of the work sheet. 



Teaching Suggestidhs 

1) Distribute the worksheets containing the symbr^ls to eacfr of the students in 
the class. _ _ _ _:z 

2) Shuffle your symbol cards and pick one you concentrate on the card 
you are holding, ask the students to w*^ ^ In the spcces provided on 
the work sh^at which symbol they think 1 en : wr particular card. 

3) Follow the_ above proceduro until ten trials have been completed. Rave an 
. observer read the correct responses to the students and detei-mine the 

proportion of accuracy for each.: ' - z . i 

4) Then, go on to discuss the underlying concepts of E.S.P. 

The technique can be used with a grbufs of approximately 20-50 stude;it|. You can 
use a regular deck of cards instead of special cards if you wish. 



(See illustrations on the ne„xt two'pages.) 
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TRANSPARENCY PYRAMID ILLUSTRATING A 
DEVELOPMENTAL PROCESS: Schema Attainment 



Purpose : A device to develop understanding of the behavior processing, theory' of 
how schemata develop through successive experiences that result ina 
of earlier schemata and continuing development of schemata of increasing 
complexity* 

Oescription^: Ten transparencies Based on a circular pattern of identical outside 
dimensions. To illustrate development of a schema on "governmental operations", 
successive transparencies oh family, school, city, state and national gbvarriraental 
experiences fit over old schema and are assimilated for the accommodation of a 
more complex schema. 

Learni nq Pri n ci p 1 e : Visual symbolic experiences enhance concepts gained through 
auditory verbal experiences. 

Time Required for Use: 10-15 minutes 



Preparation 

Mater4^1^ 4^mm^ : Drawing paper, compass, protractor, ten Thermofax transparencies 

Pr9d4i€ti^on Steps : 1) On ten sheets of paper draw a small interior circle to 
represent government and a large outer circle to represent population. 

. _ 2) On five drawings place arrows and rectangles showing demands 

of population on government at the five levels ahr others showing governmental 
responses and requirements. 

3) 6h the other five draw circ'ies and arrows illustrating growth 
of the schema. _ _ 

4) Thermofax the ten transparencies. ___ _ _ 

5) Hinge school experience transparency over family schema, 
city experiences over school schema^ state experiences over city schema, and 
national experiences over state schema. 



Teaching Sit^gest ions 

Project on large screen for large classes. 
Steps: 

1. Project transparency showing family governmental operation; explain child 
demands, parent responses. 

2. Project and explain schema of family governmental operations that grows 
from family experience. - 

3. Fit school experience transparency over family schema; explain how children 
try to assimilate hewexperienees to old schema. 

4. Project the new school governmental operations schema and explain how school 
experiences are aeeormiodated by formation of this schema. 

5. Fit city experience transparency bri school schema and explain as in step 3. 

6. Eontinue to develop schema in same style with other transparencies. 

7. With Transparency No. 10 explain that the schema is now much more complex; 
also any schema is connected to many related schemata as shown by over- 
lapping circles. - 
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CONTRASTING EXPERIENCES TO CLARIFY PROCESSES: 
Inductive and Deductive Reasoning ♦ 



Purpose : A technique for using first-hand verbal experiences to develop an 

understanding of inductive reasoning and deductive reasoning. Further 
explanation of abductive reasoning is provided. 



Bescriptibn : The students wi 11 be led to discover 4nd4act4va4y that changing the 
normal stress on words in an English sentencewi 11 addnew meaning^ 
Then they will engage in deductive riasoning to produce a weather prediction 
based oh past knowledge of the effects of winds and cloud conditions on 
the weather. An explanation of abductive reasoning v/ill be added if time 
permits. 

Learning Principle : Direct experience produces learning if the experience is 
followed by discussion. 

time Required for Use ; 18-20 minutes 



Prepa rati Oil 



Materials Required : A list of sentences to be used in the inductive reasoning step. 



P roduction Step s^ : List the sentences to be used as examples. 



Teaching Suggestions - 

This technique will be most effective with small groups, but it can be used as a 
demonstration with a few students in front of a large class. 

Suggested instructional steps: 

1. Read aloud those sentences on the chalkboard^ and notice which word carries 
the heaviest stress. 



a. Jim's mother carefully baked several fish. 

b. Mary quickly fried the chicken in a large pan. 

c. Joe completely filled the red basket with fruit. 

On which word in every sentence do you place the heaviest stress? (Normally 
on the last word in English sentences.) 

2. Now read the sentence with the heaviest stress on "mother." 

dim's mother carefully baked several fish. 

What meaning is added to this sentence that was hot apparent in the first? (It 
eliminated Jim's wife, father, sister, brother, or any other family member as 
the cook.) 

94 100 



ERIC 



3. Now read the sentence stressing "baked;" 

dim's mother carefully baked several fish. 

What hew information do we have now? (It implies that she considered frying 
or broiling, but decided on baking;) 

4. (Eohtihue similar process with other sentences.) 

5. What have you learned from this experience? (That change the heaviest stress 
on words in English sentences adds new implications, or meanings.) 

6. You learned this through a process called inductive thinking, or inductive 
reasoning. What were the major steps?. What is inductive thinking? (We 

began vrith a number of specific experiences and progressed toward a generalization. 
Inductive thinking is the abstraction of t3rihciples, general izations^ or 
conclusions from a set of observations and instances.) ^ 

7. Nov/ let's try a different type of reasoning. Instead of beginning with a set 
of dbservatidnss we will begin with a statement of some previously known 
"factual" generalizations a "prdpdsitlcn." For example* "When the sky is laden 
with ldw> cumulous cldudss We always have rain." What are the cldud conditions 
today? Make a stateTOnt. (Today our sky is laden with low* cumuldus clduds.) 
After these two statements* what must logically follow? (We are going to 

have rain today. ) 

8. This is an example of deductive reasoning. Let's state several beginning 
propdsitions related to everyday life, and see how we can reason to conclusions. 
For example: 

Students who do not study receive low grades. 

John does not study. John will receive a low'grade. 

Houseplants must have plenty of sunlight in order to jsurylye. 

My houseplants are not near a window or any other light source. They 

are not going to survive. 

9. What are the basic differences b^ 

(Ininductiye reasoning we st^ several examples of a 

circumstance and abstract a generalized truth. With deductive reasoning 
we start with a prbpositioh that is supposed to_be true, consider a circumstance 
involving that proposition, and make a conclusion, inductive leads to new 
knowledge; deductive reasoning leads from one fact to another.) 
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SELF-TESTIN(3 TECHNIQUE TO FOSTER COMPREHENSION: 
fietaccsnrticin 



Purpose : A tecfinique to develop) the concepts of metacompreRensiori arid 
— mitacoqn-itign wfiile the student estimates his own metacomprehensioni 

SasGMPtiog.: The students are provided with a top-page selection ^(^ 
' from a textbook)- arid :arei given a limited amount of tiira to learn the 
major concepts and principles from the pages. Then they are asRsd^ to 
make a note of 'the amount of this material that they anderstood._grving 
both a percentage estimate arid a proportipnal estimate on a continuum. 
They then take a short test on the mateHal, check their tests * and 
compare the results with their percentage estimates _of comprehension. 
Discussion follows. 

Leaminq Principle ; Guided discovery provides learning that _ is more 
" • meaningful than does mere verbal transmission of information. 



Tiine Required Jo r Use; 20 minutes 



Preparati on 



Mat&riaTs Reqgired : 1. A twcFpage selection from a chapter that comes later 

iri the textbook. 
2. Duplicating papar a.id stencils 

Production Steps ; 1. Duplicate the selection or plan to have students read 

from their texts.' 1 , . 

2. Prepare a 10-point test on the selection^ 
3 Prepare a response sheet on which students can eriter 
their metacogniti on estimates and their answers for 

• the IQ-point test. ' 



Teaehinq^oaes ti ons 



This technique can beus^d with groups of any size. The steps are. ^ 

1. ^k the students.to read the selection and^tiry to learn its main and 

supportirig tdeasiin a limited time, ,8 or ■lQ;minut^^ _ 
: 2. live them the response" sheet and ask. them to estimate the amount they 

comprehended and Stained from the.brief. study; they should enter 

both the proportional and percentages estimates. . 
3. Administer the short test. . ^. . 

4* Have students check their own answers as you give the correct responses. 

f Assure them this is n*^* "Cs be graded.) ^ 
b Have then- eriter n-r tne resporise sheets their parceritages of accuracy 

and cbiiipar-a s-?cri their estimates i Gcjnsider proportional estimates 

if they tnink some test item iricluded much more thari others. 
6 Explain that they have cheeked their own me tacomprGheris ion, v/hich is 

closely related to metacogniti on, "the ability to monitor one's own 

thoughts." (Wortmari and boftus, 1981) 
(See illustrative materials on the next five pages.) 
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AN EXPERIENeE WITH: METAGOMPREHENS ION OfETAeOGNITION) 



Read this selection and- try to .learn its content in the 
limited period of time given. T'heh follow the directions of 
the instructor. 



REQUIREMENTS OF A TEST 

In essence, a psychological test is an objective, standardized measure of a sain- 
pie of' a person*s behavior. The value of a lest depiends bri the extent to which 
it serves as an indicator of some significant area of behavior. For example, a 
i^h^PJl^^^^^^ ^^7j^^3^^^^_^^ ^^^^ ^ series of mechanical puzzles as a test of 
problem-solving abilir^ on the job. Tlie applicant's score on these puzzles, in 
and of itself, is not of much interest or itiiportance. But if it is possible to 
demonstrate that thej-e is aj:lose correspondence between the applicant's score 
andjuibsequent job performance, then the test is serving as an indicator of an 
important aspect of behavior. 

Suppose a child gets a score of 88 on a tes t of general inteiiigence._How good 
is this test? Is it good enough to justify assigning the student to a "slow*' track 
in schooj? In order to answer these questions, we would have to ^btain infor- 
matloh about the rejiabiilty and the valfdity of the test in question. We would 
:;Iso want information about whether the test had been siandardized— -that is, 
w&cther norms have been developed indicating how other students have per- 
fonned. These three concepts — reliability, validity, and standardization — arc 
discussed in detail in the following sections. 

Reliabiiity 

An assessment technique or a test is reliable if it consistently yields the same 
results. If a child received a score of 1 15 on ah intelligence test administered on 
Monday and a score of 88 on one administered on Tuesday, we would have ■ 
cause for concern about the test's reliability. The top portion of Figure 14.1 
?h6ws a pattern of scores for a highly reliable test, while the bottom portion 
shows a pattern of scores for an iihreliable test. 

Before a test or ah assessment technique is adopted it is important for the 
developers of the test to demonstrate its reliability. Several kinds of reliability 
might be assessed. One is test-retest reliability, which can be determined by 
administering the same test to the same person on more than one dccasidn. If a 
child takes the same intelligence test on two consecutive days, we would e:<pect 
the scores to be similar if the test is reliable. If test-retest reliability is high, we 
gain conlidence that the test scores are not highly susceptible to fluctuating 
conditions of the subject (such as fatigue or nert-ousness), or to the testing 
environment. 

One problem with test-retest reliability is that even though a given person's 
retest yields a score highly similar to the score on the original test, this similar^ 
itv does not necKsarily mean that the jest is reliable^ if the interval between 
tests is fairly short, the student may simply recall mjniy of his or her former 
arcwcrs; the test may thus appear more reHable than it really is. For this 
reason, psychologists have devised other methods to assess reliability. One such 
method is the use of alternative forms of a test. Ideally, the tests should include 
dirterent items, but otherwise be comparable in length, difRciilty, and so on. A 
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person can be tested with one form on one occasion and with at cdmpafable 
rorm on the second occasion; For example, suppose we are-interesied in the 
eftecls of a new orientation prografn on the self-esteem of coilege freshmen. 
Alternative forms of a self-esteem test, assuming that the test is reliable, can be 
used to assess the impact of oiir program. Subjects can be given one form of the 
lest prior to and a second form after the orientation. 

It takes it great deal of effort and piglet testing to create alternative forms of 
4 test that are truly equivalent. For this reason, alternative forms have not been 
developed for many assessment procedures; Another problem with alternative 
forms, as well as with test-retest reliability, is that it is not alw^s possible to 
administer a second test. Suppose we are interested in assessing the emotional 
reactions of hospitalized patients prior to surgery — by administering a mood 
scale with twenty items on anger, twenty on depression, and twenty on anxi- 
ety— -and correlating tlie reactions with later recovery. Hospital personnel may 
msii-.t that patients be interviewed only once prior to surgery. A type of reliabil- 
ity tjiat can be calculated in this setting is called spiMmif reHabilUy, The items 
making up a particular scale (fo^^ that of anger) can be randomly 

divided in half, and the subject's score on 3ne set of items can be related to his 
or her score on the second set; This measure of reliability is .sometimes called 
hitenial consistency. A test is intemaHy consistent if a given subject responds in 
the same way to items that are supposed to be mea.suring the same thing. C5f 
course, many tests are designed _to measure more than one thing. If the SAT 
were internally consistent, we would expect a subject's verbal score on half of 
the items to be similar to his or her score on the other half. We would not 
expect the score on the verbal items to be highly similar to rhe score on the 
math items, since the two parts of the SAT are designed to measure different 
abihties. 

As we will sec- in the sections that follow, some assessment techniques are 
completed by the subject and are objectively scored, while in others, the sub- 
ject's behavior or test responses are interpreted by other people. For example, 
bh the assessment tool called the Rorschach, subjects are required to comment 
on a series of inkblots, and trained clinicians interpret the subject's responses. 
In tests that involve judgments of this type, inter} udge refiabilfty is Important. 
We would want to have evidence that two people who had been trained in 
interpreting the Rorschach would independeiitly make similar judgments if 
asked to interpret the same responses. 

While it is important for an investigator to demonstrate that a test is reliable, 
the type of reliability that is most appropriate depends on the type of test and 
on the stability of the trait or attribute being measured. If we are measuring 
intelligence, for example, we would expect this construct to remain stable over 
time, and so could examine test-retest reliability or alternative forms reliability. 
But if we are interested in.aisscssing mood, test-retest reliability would not be 
very informative because we would expect rhdbd to fluctuate over time. Thus, 
we might use a split-half technique in assessing the reliability of a mood scale. 



From Wortman, Cami lie B.i Loftus, Elisabeth F.j and Marshall , Mary. 
Psychology . New York; Alfred A. Knopf, 1981 » pages 438-440. 
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METACOMPREHENSION CHECK-TEST 



Respond on the ansv/er sheet provided. Select vhe right letters for responses to 
the numbered items. Seme responses may be used more than once. 



1. An objective, standardized measure? 
of a sample of a person's behavior 
is called a ^^^^^—^^^—---j^ 



2. A test is 



7. 



8. 



if it 



yields the same score for a student 
under varying conditions. 

3. Zackscored 105 points on a test on 
Friday, andon an equivalent test he 
scored 83 points on Monday This 
test would be considered ^ • 

4. The amount that a student learns when 
first taking a test may be a problem 
when using . 

5. According to the text^ the problem 

^ in Item 4 is offset best by develop- 
ing reliability coefficients based 
on use of ] . 

6. the internal consistency of a test is 
determined when one computes the 



When test responses are exoected to 
be fairly subaecti ye, the test maker 
would prefer to compute 

In assessing the reliability of a 
measure of mood, the least appropriate 
coefficient would be 



9. The most tine- cons taning method for 
determining reliability is the one 
based on . 

10. To obtain high reliability on a test, 
one must measure a characteristic that 
is relatively _. 



Pgss4te4 e Responses 

a. unreliable 

b. perception test 

c. valid 

d. split-half reliability 

e. standardized 

f. reliable- 

g. psychological test 

h. intelligence test 

i. stable 

j. self-esteem test 

k. alternate forms 

1, multiple copies 

m. test-retest reliability 

n. interjudge reliability 
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NAME 



DATE 



HETAeQftPREKENSIQfl ESTItlATIOF! 
Estimating your compro^ and learning 

Hew thoroughly do you feel you understood and learned this selection? Hake 
a check on the scale line belov/ to indicate the completeness of your under- 
standing. 

tittle ' ' \ [ [ [ I I ' Completely 

1 2 3. 4 5 5 7-89 10 Learned 



If this werca quantitatiye estimate, what percentage of 
the content dp you feel you learned? Write your 
estimate in the box, please. 



Testing your Comprehension and Learning 

(Hatch letters of responses with numbered questions.) 

1. 6. 

2. 7. 

4, 9. 

5. 10. 



Number correct 
Percentage correct 



100 
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Key 

Me t a comprehension Check*- test 



1 




psycnoxogxcax uesu 


Z • 


£ — 


r ex xao X e 


J m 


a— 


unrexxo Dx e 


4. 


m- 


test-re test reliability 


5. 


k- 


alternate forms 


6. 


d- 


split-half reliability 


7. 


n- 


inter j udge reliab ili ty 


8. 


m- 


tes t-retes t reliability 


9. 


k- 


alternate forms 


10, 


±- 


stable 



REeORBED eOMPARiSdN: 
Linguistic Gompetence vs. Linguistic Performahcia 



Rupgose: A technique to clarify the meanings of "linguistic competence", and 
"linguistic performance". 

nescriptjon^: Students will record on tape or in wri ting-^examples of thei»' usual 
linguistic performances, then will compare these with exanples of the most 
complex sentences they can construct. 

Lea4^ntng-P4^incipl& : Examples enhance under-standing. 

Time Required for Use : 15-18 minutes 

Preparation 

Materials Requ i red : Tape recorder. Examples of a couple of very coirplex sentences 
Production Steps : None required. 

Teaching Suggestions ~ 
Can be used with sm*ail groups* or with a large class that is temporarily subgrouped. 



1. Ask class to think through their reaction to a topic of current interest, such 
as the success or failure of a local athletic team* or somethihg of interest 
in the course. 

2. Have each record his/her coniTients briefly on_tape or In writing^ 

3. Have them_ listen to the comment other members pf_ their ^roup and make 
observations about average sentence lengths and sentence complexity^ 

4. Ask each now to record the most complex sentence that he/she can construct on 
the topic discussed. Give a couple of examples of sentence complexity, such 
as: 

"Although the president of the United States, who is said to have the most 
powerful position in the worlds has gone on record as opposirigSoviet inter- 
vention in Nicaragua* where a long civil war has fc'^lbwed the Saridanista 
take-over frdm Sbmosa* he has agreed to consider increasing trade with the 
Russians, while at the sam time trying to prevent Cuba from increasing its 
efforts to spread communism in Central and South American countries." 

ior) 

"Having had a bad season last year, and having traded away some of their best 
veteran players while retaining other old campaigners ,_ the Pittsburgh Pirates 
may have difficulty in proving that they arereal contenders next year, even 
though rhey have good young players coming up from their farm teams, and even 
though they fortunately have been winning fairly consistently in the preseason 
demonstration games that are in progress in the balrny Florida weather." 



Steps : 
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5, Students will write or record their sentences on tape, then share them. 

6. Discussion: 

Why were your later sentences so much longer and more complex than your 

earlier sentences? (Answer: In everyday conversation, we usually do riot 

use the most complex language that we are capable of using.) 

Which sentences represent your "linguistic performance"? 

Which comes closer to representing your "linguistic competence"? 

Although the complex sentences probably do hot indicate the full extent of 
the student's linguistic competence, they help to clarify the fact that 
each person has linguistic competence that is not always revealed. 
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FGtBlNG eHART; 
DEEP STRUGTURE/SURFACE STSUGTURE 



Purpose : A device to clarify the meaning ef "deep structure" and "surface structure" 
in the processing of language. 

bescriptidri : This chart consists of a center section approximately fourteen inches 
wide* and two side flaps that are apiDrpximately seven inches wide each. The 
center section is approximately 22 inches tall* but the top parts of the side 
flaps are cut down so that they are five inches shorter. The higher top part 
of the middle section bears the title "Trahsfdrmihg Deep Structures to Surface 
Structures", and a complete sentence is written oil , the front of the chart when 
the flaps are closed. When the flaps are open, the chart shows on the students' 

left an outline drawing of_ a person's head cpntaining_ the underlying, d^^ 

structures (propositions) included in the original sentence. On the left side 
there is a list of many ways in which those propositions could be transformed 
into sentences (surface structures). 

te a rn i n q -P ^i nci pi ie : An experience in the semi-iconic mode can enhance learninv^ 
beyond what occurs through the purely symbolic. } 

Time Required for Use: 10 minutes 



Preparation . 

Materials Required : One large sheet of colored tagboard, and felt lettering pens 
of three colors. 

Production Steps : Make the chart as described above, using different colors for 
the initial sentences for the deep structure statements, and for the surface 
structure statements. The chart can be made larger for a very large class. 



Teaching S^jqqestjons ^ 

This chart can be used to help students conceptualize the staten^^^ made in the 
text and in the_lecturesabout_1anguage transformation for deep to surface structure. 
Begin by showing the sentence on the closed flaps. Ask students if they understand 
this to be a deep or surface structure. Open the flap on the students* left^ to show 
the deep structure propositions that are the basis for the sentence. Ask them to 
form their own sentences that would include these propositions (in one sentence). 
Then open the other flap to show a number of the possible surface structures that 
they might have produced. 

(the chart is illustrated in both open and closed form. on the next page.) 
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"Peep 
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TRAiNSPAREilCY SUMMARIZATION SET: Moral Development 



Purpose : A device to aid_students in understanding how Kohlberg^s 
stages of moral development fit as subdivisions under Dewey^s 
levelsof moral development, while also increasing understanding 
of Kohlberg's theory of moral development. 

Description : This device consists of a base transparency showing 
Dewey's. three levels (preconventiorial , conventional , and 
principled) i with three overlsiys to place two of Kohlberg's 
stages under each of Dewey's levels. 

Learn in^Pri n ci p 1 e : Students learn from perceiving how details , 
fit under a pattern of general ideas or principles. 

Time Requir e d for -Use : 10-15 minutes 




Materla4s^fieQutr^d: Four transparencies with suitable writing and 
processing materials. 

Production Step:^ : 1. Write or type the wtiole developmental outline 
oh one sheet of paper,_placing Kohlberg's Stages 1 and 2 under 
Dewey's Preconventional tevel^etc. Give brief explanations 
of each level and stage as well as their titles. 

2. Gut the sheet into six horizontal strips 
with each level on a sejDarate strip and each pair of stages on 
a separate strips 

3. Mount the three strips for Levels on one 
sheet of white paper in exactly the same position Where they 
occurred on the sheet before it was cut into strips. 

__ 4^ Mount each of the strips for Stages on 

separate sheets of white paper in exactly the same position where 

they occurred on the original sheetbefore it wascut. 

5. Make four transparencies of these sheets and 

hinge them together so that the Stages fall into place over the 
Levels. 



Teaching Suggestions 

Show and discuss the differences in the descriptions of the Levels. 
Then show and discuss two Stages at a time under each Level. 

(See the illustration of the combined transparencies on the next 
page.) 
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LEVELS ASIO STAGES OF MORAL DEVELOP.HENt * 
Lawrcnctt KohXber^ 



PRECONVEmO^AL LEVEL 



puhisluMnty fMXid cxeiuaglng favors, 

6«d ir« diteraittsd by eh« 
' physical coiucqQaneos of bahavlbr. 
Ihiaka' of mmdng rSwirds or avoiding 

- puoishaica&s* __ _ J 

Daf«rs CO pow^r of ^othortc^ figures. 



of auehbricy figures, rswards^ avoidance off 



S^W 2 : InatrutHaneal Ralacivls^-Qgi<agat3 

■ J«4s«Mnt3_'tfo sa^fy ova 

_• n««ds:«ad sosetimss nesds of bchirs. 
Thinks of fairsss* pragaacically as a 
beasfit CO self if one is fair to 
sooabody else • 



ram^rriosrAL lctel 



^^IJ^^^ ^^^^^^^^ to accepted social cbcr/encious. value- C 

^ of f«Bll7. social group, or the nation regardless of the | 

consequences; shows loyilty to eho Social order and activily supports it. _ 5 

Stag_2 ; r-l terp Stage A ; Societal Maintenance Orl^ncatlon^ 

' ' 2S?»*ces good behavior v± th ^ whatever 
- PlaMM othara— «hat othira apprb>ni. 
Often eonforsi to aterocypical patterns 
_ group Jjeha^o*-. _ ' 

Earns approval by being •'nice,'' and 
ied3» be&avior by oaa's intentions. 



Judges be&avibr_by_auchorlty^ flsed ruleiul 

and malntaining of the social order. ^ 

Thinks that right behavior is doing mm*jS> 
diicy, respecting, authority i and aiata- ^ 
caining the social order fos its own 
sake. 



PSISCI?tED LEm 

Raasona accbiding to ioril principles that have validity apart froa the authb^t^ of 
meaibership groups* ^ 

Stage 6 ; TTaivSrsal Ethical ^griaei^4^ 
. Orienta tion 



Stage 5r Sbeij^^catact^ Huaan^ltights 
' sn c t W elfare Orientation 



Does not accept authbflcy taquestiohlnj^ 
Tends to deteraine right action in terajs 

of Z^Aerai individual rights and stand-. 

srds critically escs^tted by Society and 

agfaad upbn ln B*ior pt^licidocuicants. 
"thinks in_ terns of legal points, bat espha-- 

sices ehe possibility of v«li considered 

changes in lavs suitable for the welfare - 

of society. ._ 

Feels free agreements .and conCTaets can 

bind people '<7here no laws apply. 



Thinks in_ terns of abstract ethical 
-principle raeher than concrete rules. 
Thinks that what is_ right is detexalned 
throughitha individual cosselettce 
based on ht^an equality, liberty^ and 
Justice. 

^os^i^tt^s Ipgicali eboprehens Iveaess , 
universality, and conslstasey of 
ethical principles. 



- V 
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*Horal Oevelopsent Is the gradual atcalr.aent of a sense of right and vrong. 
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EXPANDING CHART: 
Maslow's Hierarchy 



£«pgGSe: A device to explain fiow individuals develop to higher levels of 
motivation as their heeds are fulfilled at lower levels. 

.Dssprgtion: This is a pyramidal chart in four sections. The lower Section 
IS a^base showing the title and the basic principle involved. The next 
^eccion above the base shows pictures and captions illustrating the needs 
for sustenance and security. Above that there is a section illustrating 
th? heeds for esteem and belonging, and above that a I'inal section 
Illustrating the heeds for growing and being. 

Learning Pririeiplej Even at advanced levels students continue tp learn 

through the iconic mode; iconic experiences help to relieve the informatiori 
overload of purely symbolic experiences. 

time Required for Use: 15-20 minutes 



Preparation i ' — 

Materials Required : Heavy tagboard in two colors, felt pens in two colors, 
. binding tape, and a variety of pictures from magazines to illustrate heeds 
and heed fulfillment at the three general levels in Maslov^'s Hierarchy. 

Production Steps: Design the top three sections as one pyramid I'rom a large 
sheet of tagboard. (In order to provide enough space in the top section, 
the pyramid cannot be pointed.) Cut the pyramid into three sections of 
equal heighti and hinge them together on the back with strong sealing 
tape. Make the base section a bit wider than the pyramid, and use a 
different color of tagboard so that the title will be seen separately 
from the pyramid, itself. Write the three headings fdr the levels along 
the left edge of the pyramid sections: "Physical Needs", "Psychological 
Needs' * and "Self-actualization Needs". Paste a collage of pictures 
appropriately oh each section of the chart and add captions. 



Teaching Suggestions 

Menti bh that Maslow discovered that human beings tend not to progress to 
higher levels of motivation until their loiver needs have been fulfilled.. 
Ask students what the most basic needs of people are; show the lower section 
bf_the chart to illustrate their cginnents. Ask them what needs they think 
arise at the next level when the physical needs are being reasonably well 
satisfied; illustrate with the middle section of the chart. Continue with 
the top level. 

(See illustratioh of the chart that is provided on the next page.) 
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H/^Lfii/is HEiiiw ^mm 

WEEK 

Uf\ less f^eefe at f Kg level feelofcLcm^fi^fiiled « 
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TRANSPARENeV SET TO ABSTRACT KEY eONeEPTS: 

Pi age t 



Purpose : A device to enhance understanding of key behaviors at Piaget's 
four developmental levels by contrasting their attributes. 

Description : A base transparency showing the names of the four. stages 
across the top with characteristics of the sensorimotor level 
filled in; three overlays of characteristics of the other three 
levels; plus four summary overlays for the four levels. 

LearnTnq-Pr4nc4pTe: A well organized presentation with emphasis on 
significant contrasts enhances learning. 

Time Requ-Tred for Use : 12-20 minutes 

Prepa ration ~ 
Materials- Regqjj^ : Transparencies, Transparent tape 

Production Steps : 1. Type a one-page chart of Piaget's developmental 
levels* 

2. Eut it apart to show characteristics of the four levels 
in vertical strips. _ 

3. Make four transparencies, one of each strip in correct 
position. 

4. Hinge transparencies togetheratleftsld^ 

5. Make four more vertical transparencies showing heavily 
lettered contrasting key characteristics for each level, and hinge 
them to bottom of base transparency to flip up over typed columns. 



Teaching Suggestiohs _ 

Project on large screen for large class. Steps:. 

1. Project base transparency showing four edlumhs heading for the 
levels and the details of the sensorimotor column; discuss 
content of first column. 

2. Add overlays one at a time and discuss characteristics of 
Preoperational, Concrete Operations, and Formal Operations Levels. 

3. Ask students to identify key characteristics in each column that 
make that level different from the others. Flip up the summary 
strips from the bottom as each column is discussed. 

(See examples on the next three pages.) 
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riAGET: LEVELS OP DEVELOPMENT 



Sensort-BoCor (0-2 yrs) 



PrsopemCloitBl (2-7) 



Conci:cta OperaCtons (6-X2) 



Forma i 
Opera clons 

(ll^X5*ja) 



Mo Cor 



<efiex activityt sucking, 

grasping 
Hoves hand to nouth 

Manipiiiatea objecta 



Languaga 



"Spontaheoiia vocallzaCitn 

Repeata unusual utcer- 
aiicofi 



Perception 
Conserva- 
tion 



Consciously, repeats a 

pleasiireablb act 
joea not dlHerentlata salf 
va. objects 

ReCalha Images* of 
absent objecta 



Cognitive 



)oe8 hot know objects exist 
when out of sight 

knows absent objecta 
oxlat 

Uses oni behavior 
as a atep to another 

Infers some cause snd 
effebt 

Exper iacnts with nev 
techniques when old 
ones do not solve 
simple problems 
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PIAGETt LEVELS OF DEVBIX)PHENT 





Senoorl-notor (0-2 yrs) 


PreopersClbhsl (2-7) 


Cbncreta Operations (6-12) 


Fbrnal 
Operations 
(11-lS-Ad) 


Motor 


iotleii activity! sucking* 

grasping 
loves Hand to mouth 

Manipulates objects 








Lniiguugti 


i>pontaneou8 vocalization 

Repeats unusual uttar- 
ancee 


Uses word as synbols 
Uses sentences 
Spontsneously uses scalarsi 
- big* -snsil^ long 
Rapid devatdpiieJIt-- 


Spontsneously uses vectors! 
■ore, longer, smsller one 




Perception 
Conottrva- 
tlon 


.Consciously repeats a 

pleosureobl'e act_ 
mes not differentiate eelf 

vs* objects 

Retains iBOges of 

aUBBIIt U0JCCLB 




Arrsnges 5 objects serially 

by color 1 else 
Recognises tteas do not 

change weight when changing 

shape 


kecognlzes. Items 
db libt change 
yplurae when 


Gogol tlvtt 


toes not know objects exist 
wlien__out of_ eight _ _ 

Knows absent objects 
exist 

Uses one_ behavior 
as m step to another 

Infers some caiise and 
effect 

EKperinents with neu_ 
techniques when did 
ones do not solve 
slnple problems 


Uses aental pictures to 

represent. objects _ 
lias soite fHGtacdgiilclon 

ability 
Underotands only own point 
__of view (egocen.) 
Classifies dbJecCs by a 

comnon feature 
Does transductlveresaon- 

Ihg frbii Specific to 

specific • 
Reasons In forward dlrec- 

cion fmty (no rcvernl- 

blUty) 
Assumes correlated events 

have a eause-'ef f ect 

relation* 


Begins to understsnd con- 
ceptual network relatlon- 
tldns 

Dlscpyers trans iyityi 
syllogistic reasoning 

Begins using Inductive 
logic with concrete 
prbbleias. 

Can reverse thinking from 
from addition to sub- 
tractlbh In concrete 
problema* 


Classifies cooplcx 
Ideas ustn^ only 
syoibbls (no 
pictures) 

Csn insgine tilings 
_ never, seen. . 

Can combine Idena 
to hypothealze 
Implications or 
Incotnoatablll ties 

BefrfnS uairtg 

deductlye logic 

Thlnka. through. _ 
possible problem 
solutions system^ 
stlcally 

Can handle hypoth* 
escs shd hypbthet- 
Icsl reasoning 
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PJAGKTl LBVEI4I OF DBVEIilPNENT 



Motor 



SeiiBorl-iibtbi: (0-2 yr«) 



leflex activityi fiiicklngi 

Ibveb Ijand to ibuth 

Hanipuiates objects 



Preoperaeloniil 



Concrete Oparatloiia (6-12) 



igiiage 



Key 

/ Pcrceptlo^i 

_ _ I _ _ jfdCijiserva- 



"QriTIS com- I?evises 

Spoii£|nocuiali^ Uoe^cdlar^ f ^ Q J*^ g 




_l « __ Anceoi t ISpontf nobuslV- uaea ^ 
JonaciouB ly rcpitntaiii _ 




anquoqe 
[symbols 



^^nqi (J^AstcAiL'iiftelfielC 
_ y»_. obicilta • _ 

ouaent olijccta t 



vlten piit of aiGlit 

knows abaent olijecta 
extat 



FOriial 
Operntfoni 



«bJ_ aa^uA»4|VjXj anothef 
Iiifcra -BOW j caiif e and 

^^^fnSJts %^tfi^S^5 _ 
Eechnlquea when bid 
ones do not ablve 
alvple problemo 



tlbitti 



oblllty 

IMipfMida only own poln^ Jlllafpvera trjsnalvltyi 

VdlK lvii_ (egocen.) ■ | |^l4of,latlpp ^^gl 
JjJtiMiflc|-o4>Jecta by a 

iToL' i liMjdlllll^eason- 

ihg frbni specif fc to 

specific. 
Reasotia in forward dtrec-» 

tloii only (lib revcri<l- 

ytiityj 

Aasnmen correlated events 
lidve b causQ-effect 
relation* 



_ alinpe 

con 



Culf^t' tMil liinnglilB 



con- 
Utibn- 



Ive 
e 



problema 

_trnctinn in concrete 



mi iKic cfinngc 
voluiMe wlieif 
clK'ftiglii g ali np 





lURfia naim* o 

jip^ne till 

lnn_ci!mbloe idq 
[If 



pooillbtc pfblij 
nolutloiia sysl 
atlcnily 
Can liiindle liypoi 
eaea diid liypbj 
ical reaaonini 
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STUDENT EVALUATIONS OF INSTRUCTIONAL TECHNIQUES 



During the last trimester of the investigation a fifty-minute 
period oriee a week was used to try bUt as many instructidnal tech- 
niques and devices as possible with two small grpups (about 10 students 
each) frdffl the iritrdductdry psycholdgy cdurse. Students used the form 

dfi page 23 td recdrd assessniehts i based dn a five-point scale from 

1 (low) td 5 (high). Information about two of the points Is tabulated 
below _. Because of t1me_limitations, not all df the_technlques could 
be asisessed. but a few that_are not included in this manual were 
included_in_the trials. Some techniques were rated informally (RI) in 
this trimester or the one before, but i^ormal ratings were not completed 
because of students' time problems. 

Table 3 

AVERAGES FOR STUDENT RATINGS OF TECHNIQUES 



Di ff i culty Ef fecti veness 

Level df df the 

Instructional Technique/ Device _ the Problem technique 

Group; 

Inductive Learning Demdhstratioil with 

Flash-Cards (Incidental Learning) 
Contrasting Designs to Explain a 

Process (Chunking) 
Structured Overview of a_ Chapter 
ConceptAttainment Technique 
Three-Step Abstraction Process to 

Teach a Complex Concept 
Diagrammatic Representation of an 

Explanation (Regression) 
"Cloze" Technique for Teaching Tech- 
nical Terns (Nervous System! 
Transparency with Overlays to Explain 

Physical Characteristics (Blind Spot) 
Aecordidh Chart Illustrating Language 

Style 

Set of Slides td Illustrate Perceptions 

(Depth/Distance Cues) 
technical Vocabulary Log for Study 

Triads 

Quick Demonstrationdf a Psychological 

Function (Cognition) 
First-Hand Concept Development 

Experience (Confabulation) 
Mini-Experiment to Demonstrate a 

Concept (ESP) 
Transparency Pyrami^d illustrating a 

Developmental Process (Schema) 

Contrasting Experiences to Clarify 3.1 3.5 

Processes (Inductive/Deductive) , 

2gq (continued) 



A 


B 


A 




3.1 


2.7 


3.6 


3.4 


2.5 


2.0 


4.0 


4.1 




RI 




RI 


3.4 


2.8 


4.6 


2.9 




RI 




RI 




Rf 




RI 




RI 




RI 




RI 




RI 




2.3 




3.0 




Ri 




Ri 




Ri 




Ri 




Ri 




Ri 




3.5 




4.3 




RI 




RI 


3.5 


2.5 


4.3 


3.8 
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Averages for Student Ratings of Techniques (Continued) 



Difficulty Effectiveness 





Level 


of 




Of the 




Instruct! rtfial Technioue/Device 


the Problem 


Technique 


Gpqud ! 


ft 


I 


I 


ft 


B 


Self-Testina Techniaue to Foster 

V II 1 V* ^ Mill ^ 1 1 1 # 1 VI 1 ^# W 1 


3.2 


2. 


.8 


4.3 


3.3 


Cnmorphpnsi on I tarn an i ti on 1 












Recorded Comparison (tingaistic Comp- 


3.4 






3.4 




etence vs. tingaistic Performance) 












Folding Chart (Deep Structure, 


2.8 






4.D 




Surface Structure) 












Transparency Stennarization Set 


3.1 


2. 


8 


4.3 


3.9 


(Kohlberg Moral Development) 












Expanding Chart (Plaslow's Hierarchy) 


3.3 


2. 


,1 


4.4 


3.3 


TrarisjDarency Set to Abstract Key 


2.8 


2. 


4 


4.5 


3.8 


Concepts (Piaget) 













5 R ated but n ot 
Irvcl-Qded 4^the Mantaal T 

Transparency with 61 assifi cation 2.1 4.3 

Worksheet (Personality) _ 

Simple Explanatory Transparency (Eriter- 2.9 3.9 

ion/Norm_Referehced Tests)* _ _ 

Chart with Template Flaps for Complex .2.4 3.2 

_ Concept Development (Paradigm) _ : _ 

Transparency on Historical Evolution of 2.8 2.8 4.3 3.9 

aCbncept. (Moral Development) 
Folding Display Strip for a QMick Exper- 1.7 3.3 

irtieht (Retroactive Inhibition) 

Pocket Chart for Teaching a Complex ^ 1.4 2.3 2.6 3.0 

Concept (Semantic Network) 

Chart. Directing Comparative First-Hand 2.5 2.9 4.3 3.6 

Experiences (Heuristic-Algorithmic) 

During the first year of the project a statistical analysis of_academic 
factors revealed that_the volunteer groups used in the investigation .were 
not significantly_different from the general population of Pitt students. 
It was assumed, therefore, that the second-ye$r groups, likewise, were 
fairly_representatiye of the population. Twenty percent ^ of the students in 
these groups or in earlier groups indicated difficulty with each item for 
which a technique was prepared. This Is refleeted by difficulty ratings in 
the table ranging from 1.4 (little difficulty) to 3,6 more than average 
difficulty). It .was interesting to note during instructional periods that 
students who felt they had little or no difficulty with an item usually 

indicated that th^ understood it far better after the instructional 

technique was used. This is apparent from the higher ratings given in the 
effectiveness column than in the difficulty column. 

Group A gave high ratings of fourpoints and above to more of the 
techniques and devices than did B. But the B-grqup still found them of more 
than medium value usually. It appeared thatstudents particularly appre- 
ciated procedures that involved them in manipulating materials, in vigorous 
discussion, and in taking notes. They also appreciated the more complex 
transparency and chart presentations. 

The final assessment of the ihstructibhal techniques will take several 
years and the irivblvement of interested instructors at Pitt and elsewhere. 
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Chapter 5 
RECEPTIVE LANGUAGE PROBLEMS 

PHYSICS 



The numbers of reading and listening difficulties encountered by 
expeHmental groups from introductory physics classes during four 
trimesters from Fall of 1980 through Spring of 1982 were as follows: 

'Total .Serious 
Problems Problems 

Technical Vocabulary 148 54 

General Vocabulary . 43 13 

Explanations of PrincijDles and 

General izatidhs , , 29 7 

tfetaphdrs of the Disciplihe. ....... 13 3 

Specialized Language Style Factors 

of the Discipline 3 0 

Complex Sentence Structures. ....... 2 0 

Tabular, Graphic and Formula 

Presentations inPhysics: 

Difficulties No\:ed. i i ^ ^ ^ . . . . 3 0 

Any_item that students mentioned as a difficulty was considered 
to be a problem, bt;t an effort was made hot to avoid including items 
merely because they were new. Ah item was considered to be a serious 
problem if it was classed as a difficulty by twenty percent or more - 
of any group and if it could not be easily understood or answered by 
referring to the text or to another readily avai lable source. Since 
most of the students at the University of Pittsburgh are from the upper 
forty percent of their high school classes, more problems might be_ 
listed as serious id colleges that admit a larger proportion ofhigh 
school graduates. Surely one could expect more problems with sentence 
complexity among less cdmpeterit students. Likewise, a small proportion 
of difficulties would be serious in a more selective school. 

As might be anticipated, the largest number pf difficulties was 
with technical vocabulary. Although the number of sarious difficulties 
in explanations of principles and generalizations was not great, failure 
to understand even a few such key items could result in very poor, 
achievement for the students. It appears that metaphors and special 
language style factors may be used less frequently in introductory 
courses than is likely in more advanced courses. 
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The problems encountered in the experimental groups from the four 
classes in physics are itemized below. The classification of an Item 
as technical vocabulary f_ general ypcabular^ , had to be 

based on somewhat subjective judgements, so other educators may prefer 
to classify some items differently • those problems that seemed to be 
serious are starred. 



TEeHNIEAL VOeABULARY IN PHYSICS; 



THE BIFFieUbTIES NOTED 



adiabatic 
♦angular acceleration 
♦angular distance 

angular momentum 

angular orientation 
♦angular velocity 
♦anthrdpomdrphi c 
♦apparent weight 

Avogadro's number 

Bdltzmann's constant. 

Bp! tzmann's distribution 

b omb ca 1 o ri me te r 

Brownian motion 

buoyancy 

buoyant force 

calorie 

calorimetry 
♦cantilever 

earnbt eagine 
♦center of gravity 
♦center of mass 
♦centrifugal force 
♦ceri tri f ugati on 
♦centripetal acceleration 
♦centripetal force 
♦circular motion 

closed system 

coefficient of friction 

compression 

conduction 

conductor 

constant acceleration 
continuity incbmpressibility 
cbhvectioh 
cosmology 
co-tangent 
deeelerati on 
delta 
♦density 
design speed 



displacement 

dissipative forces 
dynamic equilibrium 
♦dynamics 



♦elastic limit 

elastic modulus 

electric field 

electroscope 

emissivity' 
♦equinox 

equivalents 

escape velocity 

extensor 
♦flexor 

flow- rate 
♦free-body diagrams 

free-fall _ _ 
♦frequency of revolutions 
♦frequency of rotation 

fri ctidn 

fulcrum 

gauge pressure 

gravitational constant 
gravitational field intensity 
♦gravitations! mass 

♦heat engine 

♦heat of fusion 
♦heat reservoir 
♦heat of vaporization 
Irostatic • 



speed 



♦impulse. 

iriertial mass 
♦insert! bri 
♦instantaneous 

insulator 

intensity 

internal energy 

isobaric 

isolated system 
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dbint 
*30ule 
♦kinematics 

kinetic friction 

lamihar flow 

la tent. heat 
*leyer arm 

macrostate 

manometer 

mean speed 

mechanical energy 

microstate 
*mble 

molecular mass 

moment arm 
*moment of inertia 
*riet force 
♦normal force 

open sys tern 
*para'ilax 

partial pressure 

perturbatidhs 

pdlarizatidn 

potential energy 
.pressure head 
♦projectile motion 
*radian 

radiation 
*radi us of gy rati on 
♦relative velocity 
♦retrograde motion 

reversible process 

root mean square velocity 
♦rotational kinetic energy 



satellite 

sped fie gravity 

specific heat capacity 

state function 

state (of matter) 

static equilibrium 

static friction 
♦statics 

steady flow 

streamline flow 

subtended 
♦tangential 

♦tangential acceleration 

tangential force 

thermal efficiency 
-^themal energy 

thermal stress 

thermodynamics 

thermography 
♦torque 

torr _ _ 

trahslatibrial kinetic energy 
trans lational motion 
turbulent flow 
uhifdrm circular motion 
♦vectdr 

♦vector addition 
♦velocity 

vertical motion 

viscosity 
♦weight 

♦wfsightlessness 
♦work 
Young's modulus 



GENERAL VOCABULARY USED IN PHYSICS: 



•THE DIFFICULTIES NOTED 



analogous 
arches 

area 

causality 
collision 
♦components 
conservation 
deformation 
distance 
domes 

efficiency 
♦elasticity 

energy 

entropy 

envirdjiment 
♦equilibrium 

feedback 
_fluids 
♦force _ 
♦gravity 

ground 



Incline 

inertia 

intensity 
_machine 
♦magnitude 
♦mass 

♦mechanics 

momentum 
potion 

plasma 

plasticxty 

power 

pressure 

prime (and double-prime) 

pumps 

restoring 

safety factor 
♦speed 
_s train 
♦stress, 
♦temperature 
♦tension 
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EXPLANATIONS OF KEY P_RiMeiPt.ES, GEiNERALIZATiONS, OR COMPLEX CONCEPTS 
IN PHYSICS: THE DIFFICULTIES NOTED 



1. Archimedes Principle: 

"The bdUyant force on a bocly immersed in a fluid is equal 
to the weight of the fluid displaced by the body." 

Giancoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc., 1980. pp. 15S-9. 

2. Boyles' Law: 

"For a given mass of gas at constant temperature 

product of pressqre and_volame is constant^ i.e. the volume 
of the gas varies inversely as the pressure." (This law. holds 
only for ideal or perfect gases.) 

Thewlis, J. Concise Dictionary of Physics . New York: 
Pergamon Press, 1979. p. 41. 

3. Charles' Law: (Charles-Gay-Lussae Law) 

For a perfect gas: "the volume of any gas at cdhstant 
pressure rises with temperature by a constant fraction of the 
volume at O^C., i .e. the coefficient of expansion is the same 
for all gases." 

Thewlis, J . Con^' se dictionary of Phys 1 cs . ' New York: 
Pergamon Press, 1979. p. 55. 

4. Coulomb's Law: 

"The force between two^ charges is directly proportional to 
the procuct of the magnitudes of the charges arid iriversely 
proportional to the square." 

Giancoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc., 1980. p. 345. 

5: Dalton's Law of Partial Pressure: 

__"Each gas in a mixture exerts a partial pressure proportional 
to its molecular concentration." 

Siaricoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
inc., 1980. p. 197. 

6. The force of friction is equal to the force applied when 

an object moves at constant velocity. 
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7. The frequency of_ rotation equals the number of complete 

revolutions made per second. 

8. Geocentric Theory: (Ptolemaic Theory) 

"According to 2"^ century Greek astronomers, the earth was 
assumed to be the center of the solarsystem, consisting of the 
Earth, Moon, Mercury, Venus, Sun , Mars, Jupiter and Saturn- 
arranged in order of increasing distances from the earth— and 
all thesfi^ 'planets^ were assumed to be going around the earth 
in orbit's with complex motions*** 

Arya,_Atam P. In troductory Col lege Phys ics , New York: 
Maemillah Publishing Go., inc., 1979* p. 215* 

9. Gravitational and Electromagnetic fbrcesj which represent 
adding a weak force and a strong force together, result in a 
unity of forces. 

10. _ Gravity is a constant force at a given location regardless 
of the Weight of an object. 

*11. Heliocentric Theory (Cdpernican theory): 

"Nicglaus Copernicus , a Polish monk, proposed this theory 
in which the sun is supposed to be at rest in the center of the 
solar system, while all the other planets revolve around the sun." 

Arya, Atam. Introductory CoTTege Physics . New York: 
Macmillan Publishing Co., Inc., 1979. p. 216. 

12. Hookes' taw: 

The distortion of a system is directly proportional to the 
applied distorting force and is in the direction of the force. 
(In relation to elastic-potential energy). 

Gianeoli, Douglas C. Physics. New Jersey: Prentice-Hall, 
Inc. , 198G. pp. 101-2. 

13. Ideal Gas Law: 

"For a given quantity of gas it is found experimentally that 
to a good apprbximatidn, the volume of a gas is inversely pro- 
portional to the pressure applied to it; i.e.: the volume of a 
gas is inversely proportional to the pressure applied to it when 
the temperature is kept constant." 

Gianeoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc., 1980. p. 191. 
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14. Irreversible process (i.e. real process in relation to the 
Second Law of Thermodynarrii cs) : 



"A process at the cdhclusioh of which It is hot possible to 
return the system involved to its original thermodynamic 
state-'by the second law of thermodynamics all natural physical 
processes are irreversible." 

Giancoli, Douglas C. fihysi^^ > New Jersey: Prentice-Hall, 
Inc., 1980. pp. 261-2. 

15. Isothermal Process: (The First Law of thermoctynamics) 

An idealized process that is carried out at constant 

temperature." 

Siancoli, Douqlas C. Physics . New Jersey: Prentice-Hall, 
Inc., 1980. p. 251. ' . 

*16. Kepler^ s taws of Planetary Motion: 

(i) "Every planet moves in ah ellipse of which one's focus 
is the sun." 

(n) "A planet moves more quickly along the parts of its orbit 
that are closer to the sun, and more slowly as it moves away 
from the sun." 

(Ill) "The ratio of the squares of the periqds of any two 
planets reVblvihg about the sun is equal to the ratio of the 
cubes of their average distances from the sun." 

Thewlis, Jo CiPhnci se Oi ctlonary ^f Rhysi^s . New York: 
Pergamon Press, 1979. p. 187. 

17. Kinetic Theory: 

"Matter is made up of atoms and these atons are in continuous 
random motion." 

Giancoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc. , 1980. p. 181. 

18. Maxwell's Bistributibn (Maxwell-Boltzmann Distribution Law): 



"For a perfect gas: a law giving the average number of 
molecules having speeds within well-defined limits. If you 
could count the number of molecules moving at a certain speed 
within a gas, you would find very few moving at extremely fast 
or extremely slow speeds, with most of them moving at all 'average' 
speed. If you would graph the number of molecules moving at 
each speed, the result would look like a curve." 

Thewlis, J. G43n^'se--Di^4ionary of fihys4^^ . New York: 
Pergamon Press, 1979. p. 213. 



**19, Newton's taw of Gravitation: 

States that "every particle of matter in the universe attracts 
every other particle with a force acting along the lines joining 
the particles J' 

Thewlis, d. Concise Dictionary of Physics , New York: 
Pergamon Press,. 1979. p. 231. 

**20. Newton's Laws of Motion: 

(I) Newton's First Law of Motion: 

"Everybody continues in a state of rest or uniform 
motidh unless acted upon by a force." 

**21. (II) Newton's Second Law of Motion: 

"The rate of change of momentum of a bod(y in a given 
direction Is propbrtibrial to the resultant force applied 
to it in that direction." 

**22. (ni) Newton's Third Law of Motion: 

"To every action there is an equal and opposite reaction." 



Ihewlis, J. Concise Dictionary of Physics . New York: 

Pergamon Press, 1979. p. 231. 

**23. Pascal's Principle: 

"The earth's atmosphere exerts a pressure on all fluids and 
the pressure is transmitted through the fluid and acts in all 
directions." 

Giarieoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc. , 198D. pp. 151-2. 

24. Planetary motion is related to the equal arid opposite 
gravitational pull between planets and their distance from each 
other. 

25. Pythagorean theorem: 

A theorem in "Geometry which states: "the square of the 
length of the hypotenuse of a right triangle equals the sum of 
the squares of the lengths of tho other two sides." 

AmerTcan-Heritage-Dictionaryof the-English Language (New 
College Edition). Boston: Houghton-Mifflin Co., 1979. p. 1065. 
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26. Second taw of Thermodynamics: 

"Heat flows naturally from a hot object to. a cold object; 
heat will not spontaneously flow from a cold object to a hot 
object." 

ThewliSi J, Concise Dictionary of Physics ^ New York: 
Pergamoh Press, 1979. p. 333. 

27. Tori eel li's- Theorem (re: fluid flow): 

"Liquid will flow at the same speed that a freely falling 
object would attain falling the same height." 

Glancoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc. , 1980. p. 167. 

28. Torque gives rise to angular acceleration; therefore, no 
torque, no rotation. 

29. Work-Energy Theorem: 

"The network done on ah object 1s equal to 1t*s change In . 

kinetic energy. If work Is done on an object. Its kinetic energy 
increases. If an object has kinetic energy, it can do work on 
something else; and if it does, its own kinetic energy Increases." 

Giahcoli, Douglas C. Physics . New Jersey: Prentice-Hall, 
Inc., 1980. p. 128. 



METAPHORS USED IN^WYSIGS^ THE-DimcULTIES NOTED ' 

(Metaphors might be_ considered merely technical terms^ but they 
are more than that because they use other words that usually are quite 
conrobn to explain by comparison or analogy. Obviously a couple of 
these metaphors are in general use rather than being limited to physics. 

1. The depos^itinq c&arge Is that which is dependent on the relative 
charge (i) of depositor and depositee; may refer to addition or 
removal of electrons to/from material. 

2. The earth- e;<erts a force to keep the water in which is also 
known as gravity. 

3. Using a rotating frame of reference : Newtonian laws do not hold 
to be true; regarding relative speed and velocity. 




4. Being hit with_a ton of feathers would be the same as being hit 
wi th a - ton of b ri cks because the weight of the object is related 
to the density. 

5. Inertia might be referred to as laziness of a bbdy/system . 

6. Kinetic energy is " stored work " or energy that remains at rest 
until there is a heed. 

*?• in order to visualize the electric field, a series of lines of 
force are drawn to indicate direction of the ^force due to the 
given field oh a positive test charge, 

**8. Ah object exerts a force or feeling which is in the opposite 
direction of the motion which Is parallel to the surface and 
perpendicular to the force apiplied by the object, 

*9. Eeritrifugal force may be thought of as a ndh-accelerated 

coordinate frame in that the particles do hot accelerate but the 
system does. A person outside of the system sees (proper) motion 
differently. 

10. Entrbphy is the disorder of a system; it is often referred to as 
" time's arrow" as it tells in which direction time is going. 

11. The right hand rulB-o^^tHmfe to use for angular momentum is to 
remember that it remains constant. 

12. " Still waters run deep" may be related to Bernouilli^s Principle 
in that where the velocity of a fluid is low, the pressure is 
high. 

13. The tensile stress of which a bo4y will fracture or will continue 
to -deform with decreasing load is known as the ultimate strength . 



SPECIALXZED-LAHGUAGE STYLE FACTORS IN PHYSICS: THE DIFFICULTIES NOT£D - 



(Specialized language style factors involve the use of words in 
sequences or combinations that are unique to a particulardiscipllne 
but hot to every- day expression in other areas. The words would Ise 
easily understood separately* but the discipline-specific arrangement 
may make the expression difficult for the novice to understand.) 

1. The equation of state is related to the physical condition of 
a system. 

2. Life depends bn high guaTity-energy (e.g. sunlight) that 
maintains ability to do work. 

3. An orfajtihg object with constant speed is accelerating (Change 
is occurring as direction continually changes). 




COMPLEX SE;<TENCE^SXBUCTURES-J:N-PH¥SJ€S^:- the DiFFlCULTIES NOTED 



1. High flow speed « low pressure (vice versa) 

pressure drops at constriction in flow. 

2. A depositing charge depending on relative charge (+) of depositor 
arid depositee may refer to addition or removal of electrons to/from 
material (depositee) . 



TABULAR* GRAPHIC, AMD FORT^ULA PRESENTATIONS IN PHYSICS: DIFFICULTIES 
NOTED 



1. F(n) = normal force 

2. a = 

mass 

3. w = -J3- 

t 



= O 
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Chapter 6 

INSTRUCTIONAL TECHNIQUES FOR PHYSICS 



Lists iwere provided in Chapter 5 of 241, difficulties in receptive com- 
munications that were experienced by students, in introductory physics 
classes ; 77 of these we re_ considered to be fairly se During the 

second year of the project the_ team outlined approximately 35 in 
techniques and devices to use in pi^yen ting or overcoming some of these 
problems. The ideas were gleaned from participating faculty members, from 
references, and from earlier teacMng experiences of the team members. 
Each technique was tried out informally with a group of students, and if 
found promising, was developed further and tested on one or more groups as 
time permitted. Summaries of studeht evaluation for techniques used during 
the final trimester are given on the last page of this Chapter. 

Space limitations make it possible to describe only 24_of the techniques 
here. These pfdcedures were selected to show a variety of first-hand 
experiences, simple derrohstratidns, transparency sets, charts, and guided 
study methods that can be used with classes of different sizes. The list, 
with pages where they can be located, follows: 

Accordion Charts Presenting Varied Heuristic Strategies 

(Problem Solving) . . ..... . . ^ ...... ..... .127 

Peer Group Interaction to Induce a Set of Concepts. ...... .133 

StructuredSummary Block Design .... . ... ............. . .136 

Active Demonstration of Concepts (Acceleration, Impulse, 

Momentum, Displacement) . . . . ^ . . ........... 138 

Working Model to Demonstrate the Elements of Motion 

(bisplacerent. Velocity, and Accele ........ .148 

• Device to Demonstrate pgative Acceler^ .......... .142 

Critical Attribute List to Define Technical Terminology (Mass). .144 

Pulley Truck Device to Demonstrate Newton's Second Law. . . . . .146 

Sketches of Alternate Definitions to Clarify Technical Meanings .148 

Pie-Chart Explanation of a Quantitative Term (Radian Angles). . .150 

flecfaanism. to Demonstrate Newton's Law of Universal Gravitation. .152 

Mariipulable. Depiction of Equivalent. Forms (Kepler's Second Law) .155 

Etymological Charting df Technical Terminology (Moment) .... .158 

Pocket Chart to Portray Analogous Terms- (Rotational Motion vs. 

Translational Motion) . ....... . .160 

Manipulative Model to Contrast Terms_ Equilibrium). . .162 
Rating Scale to Differentiate Between Technical Terms 

(Plasticity va. ElasticityJ ... ^ ........ ^ ..... 164 

Visual Analogy to Compare the Lay and Technical Uses of a 
Term (Momentum) ........................ 166 

Illustrated Question Sequence to Develop Concepts (Conservation 

of Energy). ........ ^ ......... v . ..... .171 

Racing Rollers to Demonstrate Relationships amcnn Momentum* 

Rotational Energy and Translational Energy. . . . , . . . . . .178 

Visual Contrast of Lay and Technical Uses of a Term (Work) . . . .180 

Semantic Di f feren ti ati on of the Prope rties of a lerm ( Fl ui d) . . . 184 
Demonstration with Questioning to Contrast Related Concepts 

(Heat, Temperature, Internal Energy). ....... ..... .186 

Paired Comparison Technique for Concept Clarification 



Inductive Application of Principles (Siphon) 



(Electrici ty) 
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ACCORDION CHARTS PRESENTING VARIED 



HEURISTIC- STRATEGIES 



Purpose: A device to demonstrate a set ofprocesses for problem 
solving that leads the student to select one which is most 
comprehensible and usable for that individual . 

Description : A series of accordion charts is pr^ each 
demonstrating a different problem-solving technique^ as well^ 
ah exanple of a completed problem. Each frame of the accordion 
chart represents a different step in a problem-solving sequence. 
If one of the problem-solving processes does not inclade a step 
present. in one of the other processes, the appropriate frame of 
the accordion chart is left blank to represent that missing step. 

Learriinc? Principle : Different students within a class utilize 
various learning styles. 



Preparation — 

Materi a 1 s Required : Heavy gaper or poster pages for accordion chart 

Marking pens 

Masking tape for hinging pages together 

Production Steps : Write each step of a f5rbblem-sblvihg strategy on 
a different page, and then hinge the pages together in sequence. 



Teaching Suggestions 

1. Keep comparable steps parallel from chart to chart (one step on 
one chart may equal two or more steps on another). 

2. Compare and contrast the different problem solving strategies. 

3. Gpthrgugh thesplution of the actual problem, indicating which 
aspects of each_problem-solying strategy are operating at each 
stage of the actual sglutionprocess. 

4. This lesson is most easily used in small groups, although it 
also may be used by an instructor as a part of a large class 
lecture. 

5. This method may be used to present other systematic learning 
strategies such as textbook study systems, notetakirig methods, 
varied algorithmic processes for answering a problem, etc. 

(Refer to examples on the following five pages) 




f or Us ie^: 20 mihutes 
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1. 0erih« 

- Iduntify thtt «ctu4l problem 


2. Think About It 
- What ire the attritotes? 


3. Plan 

- Think up alternative plans 




- Identify irea of knowledge 


- Translate the problem 




- Collect Infonutlon 






- Diagru solution 




oods^D.R., Wright, J.D... Hoffian, TJ., 
SwdrUnan. R.K., and Dolg, .1.0., •'Teaching 
urobiem-solvinq skills." Eft9lMeF4flf 
Education, 66.238-243(l97S). 













4. Carry Oat Plan 
- Solve the problem 



S. Look Back 

- Check reasonableness and math 

- Check criteria and constraints 

- Study related problens 

- Identify application In physics, everyday 
behavior, and on a deserted Island. 

- Identic order - of - magnitude ninbers 

- Stuijy problem-solving skills learned. 

- Coomunlcate results. 
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e the Unknown 

e tiie System , 
knowns, concepts and choose synbols. 
e the constraints 
e the crlterU 



:G.. HoreUrtd, J.UC, Boss. D.C.» 
A., Prohleio-sohingi a freshman 
Enqlwerlng Education . 67, 172-176(1976) 



:1st khorinst concepts, and choose 
iyubols. 

F the known Inform tion, select a 

each concept, define the units and 

in nuwrical values. * 

ie ambijjuous synljols (don't use V 

and velocity, for exanple). Use of 

loi&ols riiay somltlnies help. 

of units, the dimensions, and units 

In the problem sliould be Identified. 



Substep i: Define the Unknown 

- identify the unknown concept or 
variable to be solved for. 

- Know the correct neanlngs of both the 
coanun and technical words used In the 
probleM statoaent. 

- cBreftilly compare your statement of the 
urikriMh with the original problei 
statement 



Substep 4: DeflM the Cbhstralnts 

- The words "only," "must," "neglect," 

fir "assune" help to Identify constraints. 

- A conaofl dIfflcQlty Is to use all of one*s 
knowledge or experience to compilcate a 
probieg-at tempt a simple version of a 
problem first. 



Substep 2: Define the Sjrsta 

- carefuljy dpaw a diagram 

{from different viewpoints, If useful) 

■ wJor Influences (eg., forces, 

flows of energy) 

- Identify Inputs and outputs to the system 
" '^^^ Oie diagram as simple as possible, 

but do not oversliyllfy. 



Substep 5: Define the Criteria 
Exantples of criteria Include: 

' Is the solution error - free? 

- does the solution iake sense? 
(does It agree with your experience 
In solving similar problems?) 

- does ttie solution demons^'.rate educational 
merit? (that you know the subject matter) 

Know order of magnitude values. 



The Think About It Step 

- Possibly redraw the diagram to represent 
a variety of views and levels of complexity. 
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Bail written protjleai cartfully! 


2. Drew e picture or dtigrii of the iltuitioa 


3. Deteralhe what the uhknowhi ere 


coanon error If to ieava out 


(tiile le cnidel, yet oftsD bvulooked). 


that le» what you ere trying to 


worii or two whan reading* wiilch 


ilee errowe to repreeent vectori iuch ee 


aaI im f at 


an coapletely change the aenae 


velocity or force. Uat e aeperete 




t a prbblaia. 


diegraii for different typee of vectoret 

lifli. OIIU znP fnPCa mnA nwtm u»toj>(^u- 

i's • **** *un»B eno one lor veiocicyi 
If both typea of vector ert Involved. Make 
biKSk wiiab ftDEcee ecfc on uiuic Dooy (or you 
cen Mke <d irror in dettrilnlng tbt net 

force BCtlOJI on ■ aartieular heiAv 


• 

• 


jiJupted (roa: GtancoU, P.C.. Pbvalca, 
EitgUwood CUffa. NJ.: Prentlce-Uell 
(I980)p.55. 




■ 


It you need In order to find the unknowna. 


S. Solve the prbblci, vfilch My include 


6. Aik youreelf: "te the enawer reeaooebleT** Uee 


tip to eee if there are one or wire 


elgebrelc MnipulittoD of cquettoine 


your coonoh aebee here^ Alioj 


hi pa (or equationa) that relate the 


end/or nuiuricel celculetloni. Be 


-"Order of Mgnltude eoClMtthg" (iuktag e 


to the tijibwiia; hut be aure that the re te- 


euro to keep treck of unite* for thle 


rough eetlute by rounding all nuaberl to e 


la appUcuble In the given caae. Beware 


cen lerva ee e check. 


power of ID, end celculating en eniver coeipoied 


ai that caii't be applied generally— thdae 




of one digit tinee Ita power of l0)-helpe to 


y only in a apoclflc ca8e(lt nay be danger- 






mob through a book looking for any equation 




-"Diaehelohal anilyela" nay eleb be helpCul. Such 


e like it night work). Know the Unite* 




ehalyeii ylelda two jliple ritlei: (I) we can edd 


each {onmiU or relutlonahlp — when it 




or aubtrace quantitlea only it they have the ease 


and when It la not. 




dlnenilont (we cen't edd centliaetefi end pdunda)» 


6 lielpful to deternine what infoniation 




and (2) quantitlea on each elde of en * elgn wet 


the prohlen !• relevant and what la 
t. 




heve the aoae dlnenelona. 
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itbod IV 
I; («4id tile probien 

• liiite sure you understand the temlfiology 

• review terns that you do not im 



i Hake « draiilhsj of the probleii 

* identiry the quintity that you are seeking 
- Identify the siven values on which the solution 



Adapted from: NaxMe]). N.. Iinprdvlng Student Uirnlnj SUlls 
San Francisco: Jossey Bass [M, 



•identify unknown values that wist be calculated 
froi other Infonution in order to find the 
solution 

sake sure that all q<jant1t1es Are expressed 



3. Establish which general principle relates the 
given paraieters to the quantity you are seeking 
(and which associated foniQlae), Generiti further 
Inforiatlon, If needed, prior to fonula selection* 



4. Calculate the solution 

- Caiculatif^ the values of any variibles to be 
obtilned froi the given Inforutioni then 

- plug ill of the given and calculated values Into 
the lain question. 



S. criticize your solution to see if It Mkes sense. 
-t^m it with aval lible examples 

Nany tiies an error In calculation will result in 

an obviously wrong solution, 
- Check the units In which your solution is expressed, 

and lake siire that they are ippropt^ite. 



ExaitinIng yoor solutions will develop your Intuition about 
correctness of solutions, and this will be of linense help 
on tests, 



m 



I. Ilitt HMm 4& GIvtiii 

A bv garileiitir m% IKIOOb. gdrilen 
irictor to pull a 2()0-|b. cultlvatlny 
machine to prepare his garden lor planting. 
Ihe tractor and cultivator accelerate at 
Sri./SV If tlie tlraj of the ground (tlie 
rorci or friction) l$3DSE.Mjiat Is the 
total force thai tlie gniunii Is exerting to 
accelerate -both the tractor and the cultl* 
vaCor? Ihls Is tile, reaction force to tite 
tractor's tires puslility against the ground. 



Adapted from: Hooper, H.d., 
anil Gwynne, P., Physics ani 
th| Fjiislcal Persgeojw. 
Sin ii'dnHuonarpefl Row 
(1980). pp. 6Hfl. 
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4* free Body Diagraiii 



Joo/fc 



r 
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mm Mat U-the total force that tlie 
gr^QDd-ls-e](erting od-the tractor 
to accelerate It and the cultivator. 



Sy$te« : Ibe tractor, the coltlvator, and 
the ground. 

Principle 

applying: Neutw's Second Law of Hotion-^the 
acceleration of i bo(jy is directly 
prbpbrtlbnil to the net force 
acting oh It aiid inversely proper* 
tlonal to Its lass. 



5. Solution 
fnet ■ "totil» 
(F-»)lb).(f|||8ft/s2 

(F - 300 lb) ''250 lb 
F • »0 lb 1 250 lb 
F- 550 lb 



3. Reillstic llliKtratlon 



F 




jool 



6. Criticize. the Solution 

Have aiv errors been made? 

Does the solution generally 
inake sense? 

Does tlie solution fit the 
problem as It Is written? 
As It Is pictured? 



PEER SR0UP HH'T^RflCriOil 
TO INDUCE A SET 0^ CONCEPTS 



Purgose: A technique to have students g^^e^^*^ ^^aried explanations for 
a set of concepts* subsequently di^limitin^ the precise physics 
definition. 

Description ; Break the class into gyoiips of four students each. 
Have the groups define each of th^ ^our c(?ncepts. (Goneepts 
may be chosen from group Physics I^oQfcs.or previously presented 
class materia] J Each group imnti%r_tfiert takes one of the concepts 
and presents its dafinitlpn to ref^rSsfi^tati v^s from the other 
groups who share their definition^ pf the san« concept. Finally* 
after cpmparing notes and reaching a coriclusiye definitions 
these concept-specifi groups sele(§t a Hacter to present their 
final difintion/s to the class. 

Learning ^PrihcipTe : Students worfeiriig in SHiall gi^oups can generate 

mere Ideas than when working alon^ {and mgiy learn from each 
other). 

time Required for Use: 35 minutes 



P r e paration 



J^aterials Required : Students 

Penci 1 s and pap^r 



Chalk and chalkt^o-^rd 

Pro duct ion Steps : Write the four corjc^pts to be considered on the 
board, divide the class into grbuf^s o'f foti^» and Proceed. (Use 
information that has been previously pn^sented in class.) 



Teaching Suggestions 



1. The instructor may wish to reminc| th^ ^royps to include physics- 
oriented definitions at a given ^t^g^ Qf the process. 

2. The end results should be _used_t(^ qualitatively contrast lay, 
physics, and other technical us es^ of a tenn^ 

3. Such smal 1 group processes usual 1;^ work b^st with classes of 
small -to-moderate size or with l^fcoratciry/^citation sections. 

4. Example of the procedure: 

Step I. Break the class in^o groups of four students and have 

each group explain o^e selected terms or ohrases, 



1 {TO 
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' of lathers 




tenC l^^^r use. 



dr^ft ^ 'ion^^^^ list of defin-jtion^, 

conr^il^n^ tft^ ^hysies,f°2<=^Pt wither ""^^^"^ prvpoged 

^f^e^er to «)«^tr'P"'e on -j^^wing P^S^'^ 
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Possible E>:3'?P.le of Peer Srbtip Arrangemerit 
'^''^H Twenty Students 
^riumbered 1 - 20) 



to 
a. 

o 

QC. 

to t— 



1 
2 
3 
4 



5 
6 
7 
8 



9 

10 
11 
12 



13 
14 
15 
16 



17 
18 
19 
20 



o 



CO oo 
I 



O 
O 
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7 




4 


8 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



CO 



UJ 
CJ 



o 

CJ 
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STRUCTURED SUMfiARY BLOCK DESliSN 



P^irpose : A device to lead students to generate an appropriate 
structure to organize the principles, theories, complex concepts 
and technical terms found in introductory textbooks. 

Pes cript4on : A list of maj'dr concepts and technical' terms from a 
content unit is presented oh the chalkboard for student categori- 
zation^ The modular hjnrfcr Hp^i m is passed. ou;t tn tho students on 
handout sheets; They first categorize one term as a main laih 
topic and then those terms_that_faj I hierarchically beneath it as 
subtopics. Each appropriate subtopic may then be placed in the 
box at the top of a subsequent handout sheet. Then, the remaining 
terms and major concepts, or additional ones drav? from the. class 
text, are categorized beneath the subtopic in the subordinate boxes. 

beaming^ Principle : Concepts are developed through categorizing and 
classifying. 

Time Required for Use : 20 minutes (additional time may be required 
as homework) 



I w O I Oi I* I wi r 



Ma te ri a^ s - Req4i t re d : Handout sheets for students. Instructor may use 
a transparency identical to the handouts or draw the same schema 
on the board. 

Product ion Steps: Draw or reproduce the block design as illustrated 
on the following page. 



Teaching Suggestions 



1. Although student generation of such structures is essential , the 
presentation of the instructor's categbrizatibn scheme may also 
be important to the students.as a reference point. 

2. The students may wish to include abrief defiriitibn or explanation 
in each box along with the tenrt. As an option the term can be 
listed in a question foil owed by a brief answer. 

3. This techhique may be used before the instruction of a unit as a 
student developed structural overview, during the period as a 
method of notetaking and_suninarizati or_ after the unit is com- 
pleted as a post instructional graphic organizer. 

4. instructor developed set of structured sui^ blocks which 
ihcldde questions can be placed on reserve status in the college 
library or learning center for students to review and prepare 
for examinations. 

(Refer to the example oh the following page.) 
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ACTIVE DEMONSTRATION OF GONGEPTS 



Purpose : A technique to develop the students concepts by having them 
directly experience concepts for words such as acceleration ^ ; 
ifflpu4se , mmntum and disgJacen^nt. 

Description : After students have studied certain concepts, list them 
on a chalkboard or handout. Give certain studentsinstructions to 
perform, and have the class explain what was demons tratedj 

1) Time a student accelerating from a standstill and running a 
straightdistance. Determine speed ys, velocity, acceleration 
vs. deceleration, and distance vs, displacement, 

2) Repeat the above, with the student running in a semicircle. 
Inertia may also be described as the "pull" on the runner as 

_ the turn is rounded. _ 

3) Have a runner accelerate from a standstill to demonstrate 
impulse (contrast, with arceleratiori ) > 

4) Have a small and large person proceed at the same velocity 
for the same distance arid tiny to stop suddenly to demonstrate 
their different mdmerita. 

5) Have two equally-sized people proceed at two different speeds, 
again demonstrating momentum differences. 



Learninq Pr 4Frcip4es : Fi rs t-hand experience facilitates the learning 
of concepts covered in class. 

Time Reg ui red for^ Use: 10-15 minutes 



Preparation 



Materials Required : Stop watch or watch with second hand. Large room 
or outside open area with pre-measured distances or reference 
points. Chalkboard or hartdbut sheet. 

Production Sheets : Measure and set up demonstration area. List terms 
for selection dri board or handout. 



Tea^h4nq-Suqqest4gns 

This lesson is Best used when one is teaching 

students or when a small group demonstrates while others observe. It 
may also be adapted for use as an out of c1q.>s assignment. 

(See illustration on the following page.) 



138 

158 



100 



WORKING MODEL TO DEMONSTRATE 
THE ELEMENTS OF MOTION 



Purpose : To physically demonstrate displacement, velocity, and 
acceleration, 

i3escrtption^ : A simple electric slot car race track is used. The 
distance around the track for each car is measured with a flexible 
measuring tape, and a stopwatch is ased to time the velocity of 
the cars. An oval shaped track, or one with a curve built into 
one straightwa^y, are the best devices* 

bearhihq Principle : Students learn and remember from first-hand 
experience. 

Time Required for Use ; 15 minutes (set- Up time additidhal) 



Preparation 



Mat^yia4 s- Reg y ire d : Electric slot car raceway with two cars 

Tape measure 
Stop watch 

Productioft^teps : Assen:ble raceway 



Teaching Suqgc^stiohs ' 

1. Demonstrate that one full lap is zero displacement for both cars* 
despite the fact that^^ach car ctfvers a different distance, 

2. Measure the approximate r.peed* ve'ocity* acceleration arid impulse 
of a car as it moves c.t cori§r.ant ::,''eed arid at various^ discrete 
speeds. This is done by the stopwatch arid measuririg tape. 

3. Find the speed at which in«rti?. caLt^es the car ori the inside 
track of a curve to derail, virile tha car on the outside track 
negotiates the cirve. _ _ _ _ - 

4. Moment um may also be demons ^.rrted by using a barrier ( e^^ , a 

. rubber block) and detenriininc^t^^ that must 

be built up to have the car mov<?! the barrier^ 

5. An electric train may be r:>ubsti cutad for most of the above 
demonstrations. 

6. This device is best used in a small group situation. 

(Refer to model on the following page.) 
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WOMCING MDDEL TO DEMONSTRATE THE ELEMSNTS OF. MOTION 
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DEVICE TO DEMONSTRATE 
NESATIVE AeeEtERAnON- 



Purpose : A device to demonstrate the principle of the negative 
acceleration created by friction. 

Description : A negative acceleration or deceleration is created 
because of friction. A block of wood is placed. oh _the board 
of a rigid swing that comes to rest. at the level of the table 
top (See drawing). The student will draw the swing back a 
known distance^ release it* and allow it to collide With the 
table, the block is shot from the swing and it comes to rest 
after skidding across the table. The deceleration ?:r'i rh> 
force of the friction are computed. 

ieami^ng- F^44i<^ Visualization of concept faciV ^ a 

learning experience. 

for-lJse: 10 minutes 



Pregarati on — - - 

Materials Required : 2 Small wooden blocks (a 2-ihch block; a 4-inch 

block)- - 

Several lengths of coat-hanger wire (or bailing 
wire) 

Beaker stand 
Spring balance 

Production Steps : 1. Attach hanger wire to 4-Inch block (Making 
a swing). 

2. Attach topmost part of wire to beaker stand 
which is stationed at the edge of the lecture table. 



Jeachiari-S^iqgesttons 

(Use for lecture) 

1. A block of wood is drawn over the lecture table top by a spring 
balance and the force of friction is observed. 

2. Then the block is placed on the board of a rigid swing that 
comes to rest at the level of the table top. (See drawing on 
next page. ) _ 

3. The swing is drawn aside a known distance, released, and allowed 
to collide with table. _ 

4. The block is thus shot from the swing with a known initial 
velocity and comes to rest after skidding across tablp. 
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5i eomptite the negative acceleration and relate it to the force 
of tha friction. • 

6i If desiredi the block of wood may be weighed and the force 

of friction* the mass of the wood* and the negative acceleration 

eOuld be discussed in tpntis of the equation F=MA. 

7. As an option, several additional blocks of varying weights may 
be utilized. 

( See the follov/irig illustration ) 

DEVICE to DEMONSTRATE NEGATIVE ACCELERATION (DECELERATlbN) 
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CRITICAL ATTRIBUTE LIST 
TO DEFINE TECHNICAL TERMINOLOGY 



Purpose ; A technique to contrast the attributes that accurately 
define a term ( e>q. , mass ) with previously learned attributes 
that are not directly related to the technical definition. 

^s^ll^tim : A list of critical attributes that accurately define 
a term 1s drawn up. Attributes which students have inaccurately 
associated with the term are listed in like manner. The lists 
are then reviewed* compared* and contrasted. 

4eam inq -P rin^i pTe ; Concepts are sharpened through contrastive 
thinking; learning can proceed from the general to the specific. 

Time-Reg uired for Use^ : 3 minutes 



Preparation 

Ma t e ri a 1 s Reg u1 re d : Handout sheets and overhead transparency con- 
taining the critical attribute information in list form. 

Production Steps ; Duplicate the lists of critical attributes vs. 
inaccurate attributes in the appropriate format. 



TeaGtvin^ Suggestions 

When reviewing the attributes on the lists ifi sequence* the 
instructor mc^y use an overhead proaectdr with the transparencies. 
This struvegy allows the instructor to mask the lists so as to 
reveal ona attribute at a time. If appropriate, the lists should 
be drawn up in parallel fashion. 



(Refer to the example on the next page.) 
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EXAMPLE OF A eRITieAL ATTRIBUTE tiST 



5 



MASS 

!• A basic measure in physics. 

2. The quantity of matter in a body. 

3. The measure of inertia (sluggishness) shown 
by a body in response to a net force 



^ a) a measure of how dlffiuclt it is to 

g start a body in motion. 



b) a measure of how difficult it is to 
stop or slow down a moving body. 



^ c) a measure of how difficult it is to 

^ change the direction of a body's 

motion in a straight Tine. 



OS 

4. Measured In kilograms, grams^ or pounds. 

5. Related to density, volume, and weight. 

6. A determinant of the gravitational force 
between two bodies. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx^x 



MASS 
is riot 



^ 1. Weight 

2. Dens^;ty 

3. Volume 

4. Necessarily a large quantity 



ZD 
CO 



g 5. Necessarily without specific shape 

^ 6. A nonspecific amount of measure 
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PULtEY TRUCK DEVICE TO dEMCINSTRATE NEWTON'S SECOND LAW 



Purpose : A device to develop the ariderstanding that the time rate of 
change of momentum of a bocty is equal to the net force acting on the 
body. 

Description : A small truck attached to a weight and & pulley is placed 
upon a horizontal trick. A metrDhbme is started; As it clicks, the 
truck is released. The table is marked with chalk to indicate where 
the truck is at each click of the metronome. 

4earfriiW P^imi^le^ : Understanding is attained through a meaningful first 
hand experience. 

Time Requir e d for Use : 5-6 minutes 



Preparation — - 

Material Required : Small toy flat bed truck (match box type) 

Laboratory table 

Small weights Several lengths of string 

2 pulleys Metronome 
Liquid accelerbmeter (optional) 

Production Steps : 1. Attach 1 pulley to edge of lecture table. 

2. Attach second pulley to area above lecture table. 

3. Attach string to toy truck and connect to pulleys. 



Teac^viHiq^ S^jqqestiHOfvs — 

1. The accelerating weight and mass of the truck may be varied. 

2. The acting force may be made of longer duration if the cord passes 
over a pulley high above table. 

3. Several students may be lined up along the table, each with a piece : 
of chalk. Each student is given the responsibility of making the 
position of the truck at a different click of the metronome^ 

4. The acceleration may be observed as the change in distance between 
chalk marks. 

5. The acceleration may be made immediately visible by means of a liquid 
accelerometer carried oh the truck, (see drawing) . 

5. A flatcar from an electric train set can'be placed on a length of 
track as a substitute for the matchbox style toy truck. 

(See illustration on the following page.) 
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PULLEY Truck device to dEMdNStRAtE 0\iiOH"S SECOND LAW 




SKETCHES QF AlTERIVA^^ 




cl usi ^'^.^^k^f' ' ? ^fitWity . ' Jf iruct^^.f fuT'^ JiS ^^s^ the 
physi<j5. 



iillteHaTs^^^^:^' tfialk afi^„^J|^ Aboard . . ^ 

^ fJInspar^"^^^^ With i»y/^'"9 P^'is, char^^ 




^f^e techniqu'^ ^qu^lly suit^^ Urge ^"^1' Sho^jT teach -"^^ 



. Jogy). 



solute P^' 'T ""'^ (@:5pecial 'J' "'"'"nstry)' 
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Force 



or 




MElusengE; AB'i^nY, PERSoh/ALfirc^cfTHER irons 
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PIE-eflART EXPLANATION 



OF A QUANTITATIVE TERM 



£u£gose: This device is to provide students with a precise visual 
image of radian angles. 

descrifitiw: A pie- chart is cph3tructed, v/ith the "pieces" of the 
pie corresponding to this 6.28 radians in one circle. The cumulative 
number of radians and the cumulative number of_degreesDer radian 
are given in each pie section. Reference pointsof 45°* 90°, and 
180^, are also given^ A mask designed to seguentially reveal the 
sections of the chart is removed as the chart is explained. 

Leaning Principle : <;oncrete visualization helps some students 
accurately by incr*easing their ability to understand and use 
concepts. 

Time Required for Use: 3 minutss 



Pr^ paratio fi 



Materials -Remii red : Two sheets of construction paper and a brass 
fastener, or one sheet of construction paper and one transparency. 

Productj^on Stags: Draw or reproduce the base chart as illustrated 
on the following page. 

1. For transparencies: placepieces of masking corresponding 
to each pie section over each section. 

2. For opaque charts I cut along the baseline radius of the base 
chart and then cut out a circular mask^ that is the same 
circumference as the base chart. Attach the mask to the chart 
by putting the fastener through the center of both. The mask 
is able to slide under the chart at the baseline. 



Teaching Suggestions 



1. The opaque chart is more appropriate for use in small groups, 
while the transparency may be best suited for overhead pro- 
jection in a larger classrodm setting. 

2. After defining radians as "one rad = 57. 3°"* the instructor 
may clarify how such measur /nent reU to traditional degree, 
measurement by referring to the reference points at 45° * 90°, and 
180 • The "Sir rad per circular revolution" definition may also 
be related to the exact number of radians r r circle. 

3. Instructors- may wish to stress ^Iz = 90°, tt ="l80o, 3ir/2 = 270°, 
and 2it = 360o. 

(Refer to the illustration on the following page.) 
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RADIAN MEASURE FOR ANGLES 




MECHANISM TO DEfCNSTRATE 
NEWTON'S LAW OF UNIVERSAt GRAVITATION 



Purpose : A device to demonstrate how the force of gravity between 
two objects varies as a function of mass and di stance • 

Description : A model is_assembled consisting of dowel rods of three 
arbitrary lengths (0.5*1* 1.5)_that interchangeably pivot atop 
a stand. Spheres (of objects of other shapes) may be placed oh 
the ends of the dowels > with one pair of objects of each of 
three arbitrary masses (0.5* 1* 1.5). As the objects and dowels 
are interchanged, the relative mass and distance measurements _ 
may be computed into the gravitational force equation. A smaller 
mass (.001, relatively) may be placed on one sphere, and the 
force of gravity computed between it and both spheres. 

LeaCT ing-P ri n ci p las : Learning is produced by vicarious experience. 

Time Required for Use : 15-20 minutes 



Preparation 

Materials Required : 1 stand (such as a camera tripod of a music 

_ stand) 

3 lengths of dowel rod* one 1% times and one 
h the size of the reference dowel 

3 pairs of styrofbam spheres (or other shapes) 
one pair l^times and one pair % the size of 
the reference shape 

1 small piece of putty 

P roduct^on- Steps : Dnll holes through the mid^^ each dowe] (the 
size of the tip of the stand) and in the midpoint of the diameter 
of the styrofoam shapes (the size of the end of the dowels). The 
dowel fods fit atop the stand, with the top of the stand fitting 
thfough the hole 1n the middle of each dowel. The shapes are 
placed at either end of the dowels, and the putty is placed on 
one shape. 



Teaching Suggestions 



1. Begin the lesson by horizontally fitting the dowel length = 1 
dh the tripod and by attaching the objects of mass = 1 dh both 
ends. Next write the appropriate formula on the chalkboard. The 
students then calculate the force of gravitation between the two 
objects. 

152, 



2. As the lesson proeedes, systematieany vary the "mass" of the 
bbdects.arid also the distances between them. Before a gravita- 
tional force is calculated asfc the students how or why it will 
differ from the last force that was calculated. 

3. After the students calculated the force of gravity (either 
individually or with a peer)* the correct responses should be 
written on the chalkboard. 

4. As a final problem, a small piece of putty call be placed on the 
surface_pf one of the objects. The students are then to 
calculate the forces between the putty and the objects. 

(Refer to model on the following page.) 
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MODEL TO DEMONSTRATE NEWTON'S LAW OF UNIVERSAL GRAVitATION 




.Examples using shaTTss of m » 1 and m' = .5': 
1 F - G-^jyl- =.5 6 

r - .5 F = G » 2 G 

r => 1.5 F =. G ^ 1^2 " =" -22 G 
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MANIPULABLE DEPiCTICri /.^ £OLIVALENT FORMS 



Purpose : A device to enable students to understand and. demonstrate 
the equal areas "swept out" by ^a planet in Kepler's second law 
of planetary motion. 

Des^i .fition: A transparency or chart simi lar^ t^ the diagram on the 
fol^^wing page is shown to the students. The two areas swept 
gut by the radius of the planet's orbit in equal times are each 
shaded in two different colors^ The pieces of one area are cut 
so that they may be reassembled on top of the other area to 
approximately demonstrate the equality of the two areas. 

Learning Principle : Understanding is enhanced by the diagrammatic 
simulation of the event described in a law or principle. 



Time Required^ for Use : 5 minutes (10 minutes if students manipulate 
the pieces) 



Preparation 

Material Required : Base transparency (or chart) and disassembled 
pieces of one section of the orbit's area. 

Prodycti on-Staps : Reproduce Diagram I and Diagram shown on 
the f p 1 1 qwi ng_ pages , as ei ther trans paren ci es or charts Next , 
cut colored pieces of transparency material or cardboard to 
correspond with the numbered sections found on the right side 
of Diagram II. 



Teaching Suggestions ^ 

!• Show the class Diagram I and initially explain the principal 
of Kepler's serohd law of planetary motion. 

2. Diagram II is then placed on the overhead projector (or table 
top) i and the pieces of the orbital area on the right si&. qf 
the diagram are assembled in the appropriate places. The pieces 
will fit exactly into this area if placed on the corresponding 
number). 

3. Next, reassemblethe pieces to fit as closely as possible Into 
the appropriate places on the left side of the diagram. 

4. A transparency is best suited for demonstration purposes in a 
large- group lecture, in a small group situation a chart may be 
manipulated by the students, 

(Refer to illustration on the following two pages.) 
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ETYMOLOGICAL CHARTING 
OF TECHNICAL TERMINOLOGY 



Purpose : This device to help students to grasp the essence of the 
meaning of a technical term by tracing its historical development 
( e,g. ^ moment). 

Description : The historical development of the use of a term is 
charted on a timeline, and graphically portrayed using pictures 
or diagrams. The earliest root form of the term is given and 
defined^ With subsequent evolutions of the term given in sequence. 
The development of the term's technical use might be of particular 
interest. Current synonyms or alternate usages may also be 
presented, if appropriate. 

Leaminq-Rr4 nciple : Additional information enhances the meaning 
of a_ concept ; averl earning -through varied experiences contributes 
to long-term memory. 

Time Requi r^d jor Use^ : 5-7 minutes 



Preparation 



Materials Required : Transpar^^v^cies for overhead projection or 
handout sheets in conjunction with chalk and chalkboard. 

Production Steps : Reproduce tiimeline (etymology) and illustrations 
on medium of choice. 



Teaching S^iqqestiofiS 

1. This lesson is appropriate for small or large group presentation. 

2. The lesson may be used to introduce a term. 

3. The timeline handout may be adapted to a worksheet that the 
students can complete for homework. 

4- The lesson may be readily associated with parallel developments 
in the history of physics as a science. 

5. Source books: (a) The Oxford^ngTish-QictionaFjt provides the 
most complete information regarding the development of technical 
usages; (b) the American Heritage Dictionary provides basic 
Indo-European root words; (c) the Webster' s Third New Ihter- 
nati onal Pi cti onary provides the best overall etymology. 

(Re-^ the example on the next page.) 
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ETYMOLOGY 



Term 



Mew- or meu- 



Origih 

Indo-European 

(about 3500 yrs. ago) 



Meaning 
To push away 



Move re 



Latin 



To move 



Momentum 



Moment 



Latin, then Old 
French 



Middle English 
(1300-1475) 

Jones (1706) 

Chambers (1727-52) 



A movjement; 
A particle suffi- 
cient to turn the 
scales 

Equals momentum, 
as above 

Velocity x weight 

Cycles , moment , 
momentum * impetus 



Other ways "moment" has been or is being used: 



Moment of a force 



- Moment of a couple: 



a measure of the turning effect of a 
force about a point (^-je . , torque) — 
force times the leverage it has when 
applied to a body 

a measure of the effect of a pair of 
forces of equal magnitude acting in 
parallel but opposite directions , 
capable of causing rotational but not 
translatidnal motion 



Moment of momentum: equals angular momentum (L) ; moment 

of inertia X angular velocity 



- Moment of inertia: 



the mass of each Particle in a body 
times that particle '^s squared radius 
from the axis of rotation (1= £.mr2) 



Synonym: Importance (possibly - the importance of inertia in 
resisting angular acceleration) 



POCKET CHART TO PORTRAY ANAL0(30US TERT^S 



?urvose : This device demonstrates the similarity between analogous 
terms (e.g.* rotational motion vs. translational motion ). 

des4:r4pt4on : A pocket chart is constructed in analogy-like format, 
with eight_tp_ten pockets In each of two vertical columns. The 
analogous terms, definitions, and fortnulae are written on cards. 
As they are reviewed, the cards are place the chart pockets. 

The cards representing the first h of_tlie analogy are placed 
into the pockets in the first column as they are reviewed. The 
cards representing the latter half of the analogy are placed in 
the second column of pockets opposite their counterparts. 

Learning Principle : Analogical thinking utilizes what isknown 

about one item or set of items to develop understanding of another 
item or set of items. 

ime Required for Use : Dependent upon number of terms 



Prepa r ation 

Matenals j^eg^uirext : Matte board base 

Index cards (4" x 6") 
Marking pens 

Glue (possibly a glue stick) 

^oduction-Steps^: To construct the pockets, glue the index cards on 
three sides, placing them in a horizontal position in two columns^ 
Write the ternis on index cards that are placed vertically, so that 
these will fit into the pockets. 



Teaching Suggestions 

1. If half of the analogy has been learned, simply redeseribe that 
half prior to the introduction of the new, analogous term. Other- 
wise, fully introduce both parts of the analogy and indicate the 
extent to which the terms are analogous. 

2. Although the example on the opposite page shows a quasi-synohymous 
relationship, any type of relationship may be utilized. 

3. This pocket chart is best used With relatively small groups due to 
the limitation on the size of the cards... 

4. The cards can be shuf f led and pi aced_ i n_ a pi le for students tp_ use 
as an independent review exercise for preparing for an examination. 

5. A formal definition, study questions, or reference sources may be 
written on the back of each card. 



^ERLC 



160 

180 



ANALAt3dUS Cd^1PARIS0N OF ROTATIONAL MOTION AND TRANSLATIONAL MOTION 



TIWSt-KnoNrtL 

MOTION 





BOTWiOWfllL 




Is to 


A\0TJ0M 





iXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXX ^ 



as 



as 



IN A 




is to 



is to 



1s to 




as 



Is to 



as 



as 



X VEOcnY 



Is to 



Is to 
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MANIPULATIVE MODEL TO CONTRAST TERMS 



Purpose : A device to demonstrate how Vuriations of specific 
environmental conditions result in distinctly different states 
of equilibrium. 

Oescrigtion.: 1^ A triangular base with a concave apex is cut out 
of a block of wood. A small ball is placed oh the base to 
dembnt^itrate unstable equilibrium. 

2. The block is cut on one side so that this base 
fits back in with a V-shaped "valley*' cut out_above It; this 
shows stable equilibrium when the ball is placed in the valley. 

3. The block is now flipped over, the base is fit 
in flush with the top of the block. Next, a conv?:x piece of 
wood placed back in the concave tip of the base to maks the 
block's surface level. This last condition demonstrates neutral 
equilibrium when the ball is placed on this level surface. 

Learning Principle : Concrete visualization helps soine students 
to accommodate rieW concepts. 

Time Requir e d fo r -Use ; 5-10 minutes 



Preparatro n - ^ 

Materials fieouj^ed : Steel or rjbber ball_ 

One block of wood (approximately Id*'xl0"x2") 

Masking tape (optional ) 

Jigsaw to cut out pieces from block. 

Production Steps : Gut the base out from the wooden block, and cut the 
concave apex from its tip. If possible, hinge the convex piece 
removed from the base back onto the block with maskiiig tape (as 
illustrated). Cut another section out of the block of the same 
size as the base, but with a V-shaped section cut out above it. 



ERIC 



Teachi nq Swqes tiOTis 



1. Emphasize that the ball is in equilibrium, since it is not moving^ 
in each of its environtiients. However, the state of equilibrium 
varies. 

2. Ask the students what happens to the b^ of gravity (is 
it raised, lowered, or kept at the same height) as a small force 
is applied in each state of equilibrium. 

3. Ask the students where the ball will be moved to when a small 
force is applied within each state of equilibrium. 

4. Ask the students how much potential energy the ball has relative 
to-its irmediate surroundings in each state of equilibrii 

(See illustration oh the following page.) 



lum, 



Q '162 



RATING SCALE TO DIFFERENTIATE 
BETWEEN TECHNICAL TERMS 



Purpose : Device to assist students in differentiating between two sim- 
ilar terms (e.g., plasticity vs. elasticity ) according to specific 
pertinent qualities. 

Des criptiori : The two terms are selected for contrast according c 
set of pertinent qualities that they have in commori. The quu-lr.-es 
that describe the two terms are listed below with each quality 
having a scale of one through seven. The students rate each quality 
along the scale on its degree of agreement with the terms at the 
opposite ends. 



Preparation ^ 

Materials Required : Bahdbut sheets 

Transparency for overhead _ 
Projection or chalk and chalkboard 

Production Steps : type the terms to be coritrasted at either end of 
the top of the page. Type a series of rating scales beneath the 
terms* with tr>2 quality to be rated below each scale. 



Teach4nq-SaqqQst4ons 

1. The terms may be opposites or other related terms that are readily 
contrasted. 

2. After the students have completed their ratings, the instructor 
may next explain his/her choices. However, there need not be a 
single best rating oh any given quality. 

(Refer to the example on the following page.) 




Analytical thinking promotes understanding. 




^tl- for Use: 5-8 minutes 
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MANIPULATIVE MODEL re THE STATES OF EQUILIBRIUM 




RATiNS SCALE 
ON QUALITIES OF TECHNICAL TERMS 



ELASTICITY PLASTICITY 
1 2 3 4 5 6 7 

(temporary change) 

1 2 3 4 5 6 7 

(permanent change) 

1 2 3 4 5 6 7 

(flexible) 

1 2 3 4 5 6 7 

(rigid) 

1 2 3 4 5 6 7 

(deforms) 

1 2 3 4 5 6 7 

(recovers) 
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VISUAL ANALOGY TO COMPARE THE 
LAY AND TECHNICAL USES OF A TERM 



Purpose : Device to clari fy and have students recognize the existing 
similarities between the physics and everyday uses of appropriate 
dual-meaning terms i e.Q^ , momentum). 

Description : Two pairs of pictures and two pairs of free body dia- 
grams are irawh to depict the visual analogy. In one pair, people 
of equal mass are moving at different velocities, with greater 
momentum being associated with the greater velocity. In the other 
pair of pictures arid diagrams, two vehicles of unequal mass pro- 
ceed at the same velocity* with greater momentum being associated 
with the greater mass. 

Learning Principle ; Learning is facilitated by the assimilation of 
new knowledge into previously learned information. 

Time Required for Use : 3 minutes 



P reparatio n 

Mate ri al s -Regui red : . ".tures or overhead transparencies. 

Production Steps : Pho. raph, draw, or reproduce (see following 
four pages) pictures and diagrams on the medium of choice, each 
ori^ separate page. 



Teaching Suggestions 

1. After momentum has been defiried* present the pictures and diagrams, 
and ask the students which illustrated entity has greater mohientum. 

2. Emphasize the manner in which the measurement of momentum as 
defined coincides with the eyerday, intuitive concept of momentum. 

3. The simi lar pai rs of pictures and diagrams may also be effectively 
presented on the same page instead of on separate pages. 

(See illustrations oh the next four pages.) 
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iLtUSTRATEB QUESTION 
SEQUENCE TO DEVELOP CONCEPTS 



Purpose : A device to clarify the distinctions between the dual 
meanings of a concept { e«q, , conservation of energy). 

Desoripiim : After a concept has been introduced, the students are 
presented with a series of questions and accompanying illustrations. 
These questions contrast the lay and technical definitions of the 
concept, le^iing to the clarificatipn of the distinctions between 
the definitions on the part of the students. 

Learning Princ ' pie : Pi ff erences between concepts are clarified by 
contrasting specific features. 

Time Reguirec for Use : 10-15 minutes 



Preparation y 

Materials Required : Overhead transparencies or series of pictures 
for use on an opaque projector. 

Production Steps : Draw or reproduce the accompanying pictures and 
questions on medium of choice. 



Tea ch ing- Sugges t4 ons 

This device is appropri-ate 'for^u^^ with groups of any size. The 
questions may be used to determine student comprehension of the 
concept prior to or following its introduction. 

(Refer to the illustrations on the follov;ing page.)- 
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Which of the foiiowing items demonstrates the law of the 
conservation of energy? 

1) Driving mc^^- -I:-,:*-- to use less fuel. 

2) The buminjL :' : . me in an internal 
combustion tr. ::..r?[^, : power a car. 
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Which of the following items demonstrates the law of the 
conservation of energy? 

i) A nuclear powered plant is built to generate electricity 
instead of a co«il or petroleum fired plant. 

25 Electric power is the end result of a process that begins 
with nuclear fission, 

3) The heat released from a nuclear power plant may cause 
environmental damage. 
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Which of the follox«rLhg_ items demonstrates the law of the 
conservation of energy? 

1) The pendulum-like motion of a person who is swinging - 

2) Instead of continually propelling yourself, you sit 
still and let the swing carry you. 
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Which of the following items demonstrates the law of the conservation 
of energy? 

1) A ball is dropped but it doesn't bounce back up as high as 
the point from which it has dropped, 

2) You can hear the sound that the ball makes as it bounces, 

3) Yo" can feel the vibration in the floor as the ball bounces. 
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Which of the following items demonstrates the law of the conservation 
of energy? 

1) A homeowner installs solar heat panels to decrease 
her farnace usage; 

2) The solar panels convert solar radiation to hot water. 
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If a perpetual incline such as this 

cDul d be constructed, woul d persons walki^ 
up (or down) the steps be adhering to the 
law of the conservation of energy? 



RACING ROLLERS TO 
DEMONSTRATE RELATIONSHIPS AMONG MOMENTUM, ROTATIONAL ENERGY, 
AND TRANSLATIONAL ENERGY 



Purpose : A device to demonstrate the dependence of acceleration upon 
moment of inertia and the distribution of kinetic ener^^y between 
rotation and translation. 

Description : Two tin cans of the same mass, one with a copper core, 
the other with a wooden core are placedi side by side at the top 
of a wooden ramp. The cans are released and both roll down the 
ramp wjth different accelerations. The cans continue up another 
ramp and despite thei> difference accelerations^ the moment of 
Inertia allows the cans to reach the same height. 

Learai ng-Rr^nc 1^1 e : Understanding can be attained through first- 
hand experience. 



Pradoetibri Steps : Prepare two tin cans, one with a roll of pennies 
surrounded by wbbdi the other with wood core, surrounded by 
B.B.'s. (Make masses equivalent) 



Teaching Suggestions 

1. Note. that in external appearance^ the two cans are Identical and 
a balance will show they have the same mass; but they roll with 
different accelerations dow the same inclined plane. 

2. Have the students predict which can will reach the bottom of the 
ramp first (or will they take the same amount of time). 

3. Ask the studehts why the can with the lead core always wins the 
race down the ramp? When both cans roll u£, why do they reach 
the same height? 




or Use : 10 minutes 



Preparati on 



Ma teri all -Required : 



Balance 
Bags of cedar shavings 
Bag of B.B. 's 



Two tin cans (of equal size) 
Roll of pennies or roll of B.B.'s 
Dowel the length of the can 
2 wooden incline ramps 
Stop watch 



178 



198 



EKLC" 



4. Discuss the distributions of kinetic energy in translation and 
L rotation* 

5. Discuss the dependence of acceleration, both upon the moment 
of inertia. and upon the distribution of kinetic energy between 
rotation i>nd translation. 

6. Repeat the demonstration as required during steps four and 
five. 



( Refer to the following illustration ) 



RACING ROLLERS TO DEMONSTRATE RELATIONSHIPS mm mmiTUn^ ROTATIONAL 
ENERGY, AMD TRAf^LATIONAL ENERGY 




2^ OF 
CHIPS PBm& 



CAS B 




VISUAL CONTRAST OF LAY 
ANd TECHNieAL USES OF A TERM 



Purpose : Device to cUrify purpose differences between the technical 
physics definition and the everyday use of a term (e^, work). 



Description : Three pairs of illustrations are produced, each 

composed of a realistic picture and a free body diagram* that 
corresponds to the picture. Two of these pairs accurately 
portray the physics definition of work, and one pair does not. 

Learning PriricipVe : Concepts are clarified by contrast! ve 
comparisons. 

Time Required for -Lisa: 5-7 minutes 



Prepar ation^ 

Materials Required : Opaque pictures or overhead transparencies 

Production Steps : Draw or reproduce the pictures and diagrams 
oh the medium of choice. 



Teaching Suggestions 

1. Once a definition and a formula for work have been given to 
the students, present the illustrations and ask whether or 
not the term is represented in its accurate physics context. 
Class discussion should follow and a formal explanation 
given to the students. 

2. Projected transparencies may be used with any size class* 
while the opaque F)ictures are limited to use with small 
groups. 

*For readers from disciplines other than physics* a free body 
diagram is a simplified diagram used to quickly analyze the 
pertinent elements of a problem. 

(See the illustrations on the next three pages.) 
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SEMANTIC DIFFERENTIATION OF 
THE PROPERTIES OF A TERM 



Purpose : A device to define the semantic boundaries of a term 
(e.g. , fluid). 

Description : The target term is listed at the top of a transparency 
or handout sheet. Pairs of qualities that are polar. opposites are 
then listedat each end of scales with seven intervals. The 
students select the point between the polar qualities that best 
describes the term by writing a "B" in the space at the appropriate 
interval on the scale. Through this process^ the students indicate 
the degree to which each preferred quality is a good descriptor of 
the term. 

Le a r n 1 n g P r1 nGiyle : Analytical thinking promotes understanding. 
T4nTe--Re quired for Use : 5 minutes 



P roduction Stebs : Type the term at the top of the page, with the 
semantic differential scales beneath. Transfer to the transparency 
if desired. 



Teaching Suggestions -_ — 

!• The instructor should re view_ the students choices and also describe 
her choices, but she must keep in mind that there need not 
necessarily be one best answer (the technique is facilitati ve, net 
absolute)^ 

2. The students may also select the polar quality that is the worse 
descriptor^of the term, and Indicate the degree to which it does 
not apply to the target tenn bywriting a "W" in the space at the 
appropriate interval oh the scale. 

3. This scale may be presented in a large group lecture, completed for 
homework, and discussed in a small group situation (or any 
appropriate combination of these uses). 

(Refer to examples on the following page.) 




Prepar ation 



Materials Required : Handout sheets 



Transparency for overhead projection, or chalk 
and chalkboard 
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FLUID 

Stationary : : ^ : : : : Moving 

Fixed . : : : : : : Changing 

Smooth : : : - - ; - : . : . Rough 

Contained : : : : : : Free 

Adaptable : : : : : : Rigid 

Stubborn : : : : : : Pliable 

Liquid : : : : , : : Solid 

Solid : - - : : : : : - -- Gas 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

POWER 

Rate : : • : : • Amount 

Force : : i. : : : ^ : Energy 

flagnitude : : : : . : Time 

Energy : - : : : : : Energy 

Transformed Conserved 

Potential __ : . ^ : : : : : Kinetic 

Energy Energy 

Mornentuni __ : : : : : Work 
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DEMOMSTRATldN WITH OUESTIONING TO 
CONTRAST RELATED CONCEPTS 



lUirpQse: A technique to demonstrate the ideas underlying a set of 
concepts^_so that the students have an experiential base upon 
which to build their technical vocabulary { e.g. , heat^ temperature, 
and internal energy). 

Descriptibri : jTwo metal solids (one twice the mass of the other) are 
heated to lOOOC in boiling water. Remove the solids from the 
waters have students feel the air around the solids, then repeat- 
edly measure the temperature of the air and of thesglids over a 
period of time. Contrast (1) heat as being the transfer of energy 
to the air and your hand, with (2) internal energy as the total 
energy of the molecules, and (3) temperature as thejneasure^ 
average kinetic energy of the molecules. This demonstration will 
show how the object with the greater mass has greater internal 
energy, that is the object remains wanner for a longer period of 
time. 

Learning PrincipJg : First-hand experience facilitates learning. 
li^e-Reqxiired for Use : 20 minutes 



Preparation 

Materials Required : Burner, flask, water, metal solids (i.e., cubes, 
balls). 

Prbductidh Steps : Obtain soli d- objects , purchase and assemble other 
utensi Is. 



Tea<^lvHm Suggesti ons — 

Socratic questioning is_best used in a small group teaching situation. 
Questions such as the following may be used: 

A. (re heat) 

1. What is the.warmth that you feel? \ _ : _ 

2. Why do ybu feel the warmth in the air around the solids? 

3. If you would touch the solids, why would you feel the 
warmth more intensely? 

4. Is heat something thatis in the solids or something 
that is transferred from them? 
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B* (re internal energy/ thermal energy) 

1. Whieh solid will stay warmer for a longer period of time? 

2. If a solid has twice the mass (2x ciS many molecules) will 
It be twice as hot? 

3. Does it have twice the internal energy? 
4* Does it have twice the thermal energy? 

C* (re temperature) 

!• How do you measure the thermal/internal energy of an object? 

2. How do you measure the total kinetic energy of the inolecules 
in an object? 

3, How do you measure the average kinetic energy of those, 
molecules? 

(Refer to the following illustration) 

DQIONSTRATION TO COKTRASt 



UCAT, TE^ITERATURE. AND INTERNAL ENERGY 



1. 




PAIRED eQMPARISQN TEGHNiqUE 
FGR CONCEPT GLARIFIGATION 



Purpose : A technique to facilitate student classification of concepts 
and vocabularys used either: 

(1) as a pre-lecture advance organizer, or 

(2) as a post-lecture synthesis 

Des^r4#t4Gfr : A list of related terms from a given section of content 
is presented for pair by pair contrast to detennine whether each term 
is superordinate, equivalent, or subordinate to every other term. 
The end result is a hierarchically ranked list of terms; 

Learniw^^incj^le : Making fine distinctions sharpens the students' 
thinking; 

Time Required for Use : 15 minutes 



Preparation - 

Material Required : Choice of: chalkboard/chalk, or 

handout sheets, _qr 
transparency with marking pens 

Productiorv St^^ : Select terms that are simi^^^ differ in degree 

for comparison and present via medium of choice. 



Teacbinq-Sijqqesti on s . 

1; Best used in small group lecture or discussion sections. 
c. May be used in conjunction with a structured overview or other 
drgahizational device. _ _ _ 

3. , Alphabetizing the original list of_ terms and manipulating the 

letters instead of words (e.g., A=B, B>C, C<D) may facilitate 
the comparison process. 

4. Depending upon the membership of the class, it may be necessary 
to define €he following general vocabulary terms: superordinate 
equivalent, or subordinate. The following maj:hematica1 symbols may 
also need to be taught: =• 7 , < ,5 , f: and • 

(Refer to example on the following page.) 
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PAIRED GGMPARISON TEGFINIQUE 



Terms 


gi ven : 


A. 


Electric cfiarge 


B. 


Positive 


i? . 

w • 


Negati V9 


D. 


Insulator 


E. 


Conductor 


F. 


Semiconductor 


G. 


Electroscope 


H. 


Coulomb's Law 


I. 


dielectric constant 


J. 


Electrometer 



Paired comparison (letter/ symbol technique is optional) 
A> 5, e, D, E, G, I, J A^-H 
B=e D, E, F, G, 3, C<H 

D=E-F^, J>I D, E, F<H 

G=J^H G, J> I 

H>I 

Final hierarchy: 

1. (H) Coulon£*3 law 

2. (A) Electric change 

3. (B) Positive 
(e) Negative 

4. (D) Insulator 

(E) Conductor 

(F) Semiconductor 

5. (G) Electroscope 
(J) Electrometer • 

6. (I) Dielectric constant 
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INDUCTIVE APPLICATION OF PRINCIPLES 



Purpose: A device which challenges the students to predict con- 
sequences, explain and support hypotheses, and verify predictions 
( e,g, , for a siphon). 

Description : A transparency with a list of principles pertinent to 
fluid pressure is shown to the students, followed by a series of 
illustrations or overlays showing various arrangements of a siphon * 
two. flasks, and the fluid within these cohtainers. The variations 
Include depictions of 1) the flasks at different relative heights, 
2) different fluid levels Within the flask$, and 3) an empty vs. a 
fullsiphoh tube. The students are asked to predict the direction- 
of fluid flow in each of the illustrated conditions, the reason 
for the fluid flow, the given principles which apply, and any 
other principles that may apply. 

Lear rwiq-Pr4ri^cip^es : The application of a principle aids in its 
understanding and retention. 

Time -RequtrBd^f or -Use: 10-15 minutes. 



Preparation ^ 

Materials Required : Thermal transparencies 

Production Steps : Draw or reprdduce the lists of principles and 

illustrations shown on the following pages. The base transparency 
will be used With two sets of overlays (1-4 and 5-6). After 
making xerox copies of the overlay pages there are two options 
in developing the thermal transparencies: (I )_Atra^ can 
be made of the manual page and then cut along the broken line 
to form two overlays or (2) the xerox copy can be cut along 
the broken line and a full size thermal transparencies can be 
made for each overlay. 



Teaching Suggestions . 

1. This technique is adaptable to a large lecture or small group 
presentation. _ 

2. Verify the Workable and ndhWorkable siphon arrangements for the 
students, and also state which principles accurately apply to 
siphon function. 

(Refer to the illustrations on the following four pages.) 
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Base Transparency 




Pascal's Principle: The pressure applied to a confined fluid 

is transmitted throughout the fluid and 
acts in all directions. 
Archimedes' Principle: The buoyant force on a body 

immersed in a fluid is equal to the 
weight of the fluid displaced 
by that object. 
Pressure head s height (h) 

Force due to fluid pressure always acts perpendicularly 
to any surface with which it is in contact 
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Overlay Number 1 



- ? 



■ffae second 
fiask is lower 
than the first 
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Overlay Number 2 



fhereis no fluid in the 

siphon tube; 

What will happen? Why? 
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Overlay Number 3 



F?,uid.is iti the siphon tube- 
In which direction will 

the fluid flow? 

Why? 
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Overlay Number 4 



The fluid levels are equal 
and there is fluid in 
the siphon tube; 
What will happen now? 
Why? 
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Overlay 
Number 5 



6 



The secbad 
flask is higher 
than the first 
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Overlay Number 6 



•However i the fluid 
level is lower • 
y' In which direction 
will the fluid 
flow? Why? 
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FACUtTY EVAtUATieflS OF THE TEeHNIQUES 



During the Fall 1981 trimester cf tfie investigation, v/hile the Physics- 
techniques wsre in th^ fi Sal development stages, -^these instructional 
techniques and devices were initially field tested in the weekly Language 
Study Sroup comprised 'of fifteen students from the Introductory Physics 
course. The evaluation ijatings which were obtained during this period 
are reported here rather^ than ones from the winter trimester as planned. 
The cooperating Physics instructor during the winter trimester, a new 
faculty meiTiter, had Some difficulty fitting the techniques and devices 
into the lecture period. Thus, a rather informal evaluation of each 
technique was completed by, the Physics instructor. Rather than hot 
reporting any student evaluation, it was decided to include those from 
the Fall 1981 trimester. 

Evaluative infbrmatTofl on three factors are tabulated below: 

1. the percentage of the students listing the prob.lem 
in their language jogs '__ 

2. the percentage of the studen^ts reporting that the 
device solved their problems 

3. the percentage of the students recopehding that the 
device be used for instructional purposes. 

Since the Language Study Sessions were held for only one hour per week, 
severalof the techniques were not field tested or evaluated by the 
students. These techniques and devices were rated informally (RI) in the 
fall and winter trimester by members of the project team and by the 
cooperating professor. 

Tab'ie 4 

PERCENTAGES FOR STUDENT RATINGS OF TECHNIQUES 
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Students 


Students 


Students 




listing 


reporting 


recommending 


Instruct ioh< 


al Techniques/Devices problems 


problems 


use of 




in log 


solved 


device 



Accordion Charts Presenting 
Varied Heuristic Strategies 

(ProblemSolving) 60% 805S 100 



1^ 



Peer Group Interaction to 

Induce a_Set of Concepts _ 66% 100% 100% 



Structured Summary Block Design 46% 69% 100% 

Active Bsmehstratioh of Concepts 
{Acceleration, Impulses 

Momentum, Displacement) 75% 75% 100% 

Working-Model to Demonstrate 
the Elements of Motion 
(Displacement^ Velocitys and 

Acceleration) 100% 75% 87% 

Device to Demohstrate Negative 

Acceleration RI 
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Instuctibhal Tecfiniques/ Device 



Students 
listing 
problems 
In log - 



. Students 
• reporting 
problems 

solved 



^Students 
recornnehding 
use of 



GriticaT Attinbute tist to, Define 

Technical Terminology (Mass) 
Pulley Truck Device to Deironstrate 

Newton* s Second taw 
Sketches of Al terna te Bef i ni ti ons 

to ClarTfy Technical Meanings 
Pie^efiart Explanation of. a : i 

§aanti tati ve Te rm J Radi an Angl es ) 
Mechanism to Derronstrate Newton's 

taw of Univeirsal Gravitation 
Manipul able Depiction of Equivalent 

Fpnns (Kepler's taw) 
Etymolpgica] Charting of Technical 

Terminology (Moment) . 
Pocket _Chart_tp_ Portray Analogous 

Tenns (Rotational Motion vs. 

. Translational Motion) 

Manipulative Model to Contrast Terms 

(States of Equilibrium) 
Rating Scale to Differentiate Between 

Technical Terms (Plasticity vs. 

Elasticity) _ 
Visual Analogy to Compare t^ and 

Technical Uses of a Term (Momentum) 
illustrated Questions Saquence to 

Develop Concepts (Conservation of 

Energy) 

Raci ng_ Rollers tp_pemons trate Rel ati on- 
ships among Momentum, Rotational 
Energy and Translational Energy 

Visual Contrast of tay and Technical 
Uses of a Term (Work) 

Semantic Differenti ati cn of the 
Properties of a Term (Fluid) 

Denronstratlon with Questioning to 
Contrast Rel ated_ Concepts (Heat, 
Temperature,_Internal Energy) 

Paired Comparison Technique for 

Concept Clarification (Electricity) 

Inductive Application of Principles 
(Siphon) 





66% 


8^ 


Rl 






m 


77% • 






71% 


57%. 


m 


86% 


100% 




50% 


50% 


64% 


78% 


78% 


77% 


77% 


106^ 


50% 


75% 


62% 


60% 


55% 


■ 65% 


46% 


46%. 


75% 


25% 


88% 


75% 


RI 






R! 






25% 


50% 


65% 



Rf 
25% 

m 



50% 
85% 



62% 
85% 



At least 20% of the students in tHis group indicated difficulty with 
each language problem for which a technique was prepared. This is reflected 
fay percentages of students reporting problems in the log ranging from 13% 
(little difficulty) to 100% (more than average difficulty). Most of the 
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students indicated that the devices and techniques clarified their, 
oroblems.' The percentages of students recommending use of the devices 
ranged from 572 (reebimiehd use qf device) to_ 100% , (strongly recommend 
use of device) for ihstructibhal purposes; From these positive 
student evaluations it appears that the techniques. and devices were 
viewed as ah asset for helping the students overcome the learning 
difficulties encountered in the introductory physics course. 

Because instructors find it difficult to utilize a. great many new 
techniques in any one trimester or semester, it will, take several 
tern^ for each interested faculty member to choose and assess the 
techniques that he or she wants to use. Gorisequently the full assess- 
ment of the techniques by several faculty members may take a number 
of years. 
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Chapter 7 
RECEPTIVE LANGUAGE PROBLEMS 



PHILOSOPHY 



The numbers of reading and listening difficulties by experimental 
groups from iritrdductory classes during two trfmesters from Fall of 
1980*through Spring of 1981 (Logic) and the Fall of 1981 (Great Tradi- 
tions in* Philosophy) were as follows: 

Total .Serious 
Problems Problems 

Technical Vocabulary ....... 

General Vocabulary^ . . ^ , . . . 
Explanations of Principles and 

Generalizations ....... 

Metaphors of the Discipline. . . . 

Specialized Language Style Factors 

of the Discipline . ..... 

Complex Sentence Structures. . . . 

Tabular and Graphic Presentations. 

Any item that students mentioned as a difficulty was considered 
to be. a problem, but ah effort was made ,QOt to avoid including Items 
merely because they were new. An item was considered to be a serious 
problem if it was classed as a difficulty by twenty. percent or more of 
any group and ff it could not be easily understppd or answered by re- 
ferring to the text or to another readily available source. Since 
most of the* students at the University of_Pittsburgh are from the upper ^ 
forty percent of their high school classes, more problems might be listed 
as serious in colleges that admit a larger proportion of high school 
graduates. Surely one could expect more problems with sentence com- 
plexity among less competent students. _ Likewise, a smaller proportion 
of difficulties would be serious in a more selective school. 

As might be anticipated, the largest number of difficulties was with 
technical vocabulary. Although the number of serious difficulties in 
explanations of principles and generalizations was not as great, failure, 
to understand even a few such key items could result in very poor achieve- 
ment for the student. It appears that metaphors and special language, 
style factors may be used less frequently in introductory courses than 
is likely in more advanced courses. 

The problems encountered in the experimental groups from the tliree 
classes in.philospphy are itemized below. The classification of an item 
as technical vocabulary, general vocabulary, metaphor, etc. , had to be 
based pn somewhat subjective judgements, so other educators may prefer to 
classify some items differently. Those problems that seemed to be serious 
are starred. 




77 


37 


36 


10 


42 


30 


3 


3 


5 


5 


5 


5 


0 
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TECHNICAL VOCABULARY IN PRIL0S0PHY: THE DIFFICULTIES NOTED 



*annqtati6n 
*arete (Plato)^ 
*atomic statement 
*catechuman (Aagastine) 
.categorical sentence form 
♦closed branch 
♦closed tableaux 

commutation 

consequent 

cdritlrigent 
*cbritradictory 

deduction 

dsrivatldri 

derivatiori line 
.distributed predicate 
*equi valence 

exclusive disjunctidn . 
♦extension of the predicate 

figure 

finished tableaux 

finished tableaux branch 

force 

*free association (Freud) 
•*guilt (Freud) 
♦happiness (Plato) 
*id (Freud) 

implication 

♦indirect proof 
*libidb (Freud) 

Manicheam'sm (Augustine) 

metatheorem 

*mind as interaction of objects (Hobbes) 
modus ponens 
modus tolens 
mood 
monadic 

♦natural deduction 
y negative 



*dbtai n/impl i eati on 
Oedipus Complex (Freud) 
open branch 

_dpen tableaux 

♦particular affirmative 

*particuTar negative 

_polyadic 

*pol5^morphus perverSTty (Freud) 
♦predicate variables 

premiss 

premiss bar 
♦psychoanalysis (Freud) 

quantifiers 

quasi-traditional rules 

reducto ad absurdum 
♦reiteration strategy 
♦repetition strategy 

rule of reiteration 

rule of repetition 
♦rules of elimination 
♦rules of ihtroducti bh 

schematic representation 

semantic predicate 

semantic tableaux 

sentential language 
_set up strategy 
♦splitting 
♦sublimation (Freud') 
♦subordinate ' 
syllogism 

syllogistic arguments 

tilde 

♦truth functional 
♦universal affirmative 
♦universal negative 
♦use mention 
♦validity 
♦variable 

♦well formed formula 
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GENERAL VOCABULARY USED IN PHILOSOPHY: THE DIFFICULTIES NOTED 




albeit 

*antecedent 
assert/assertiori 



inference 
omniscient 
optimal translation 
♦peccadilloes 



pragmatic 
♦purport 
♦putative 



scrupulous 



disingenuous 
♦divers/diverse 
♦dogma 



semantic 
splitting 
strategy 



♦ego 
embody 
illusbry 
inelegance 
interlocutors 




EXPLANATIONS OF KEY PRINCIPLES, GENERALIZATIONS, 
OR COMPLEy CONCEPTS IN PHILOSOPHY: THE BIFTICULTIIS JtOTE13- 



♦1, A compound. is trutti-furictional when its truth value can be 
determined under alj_ possible circumstances by the truth 
values of the components. 

♦2. Any assignment of truth to the variables of a well formed 

formula will determine the truth value of a well -formed formula. 

3. The construction of a truth will determine the truth 
value of a well -formed formula. 

♦4. The validity of an argument (either symbolic or in English) 
is determined by the truth values of its premisses and its 
conclusion.. 

♦5. Semantic tableaux will show the validity of an argument form. 

♦6. Syllogistic arguments can be shown to be valid by showing 

that the syllogistic language translation is a valid argument 



♦7. Translation into quahtificational languages arid the subsequent 
use of semantic tableaux can determine the validity of English- 
language arguments. 



form. 



*8. Haman nature is what we are, what we are capable of, our essence. 
*9. Great Chain of Being. 
From Aggustine :. Confessions 

*10. Evil is not a substance; it is the absence of good. 
11. Since Sod is only good, God created only good. 



*12. The difficulty with Augustine's theory is the existence of 
evil. If God. is bmhipdtentp how can evil exist? 

13. Everything depends on and springs from God. 

*14. There is no such thing as an external force; the inner feelings 
are all that matter. 

15. If you do a thing, then you think it is good for you* 

*16. Good and evil change over time, but the law of God stays the same. 

17. The Manicheistic view of good and evil is that they both exist as 
forces in the world. 

*18. Sinis anything not done solely for the glorification and praise 
of God. 



*19. Augustine's derivation of the soul versus the body is derived from 
Plato. 

ft^om Freud: Character and Culture 

*20. Conscience is divided into the id, superego, and ego. 

*21. Freud's major innovations were (1) the abandonment of hypnosis 
and (2) the belief that all mental disorders are due to some 
sort of sexual dysfunction. 

*22. The irreconcilable ego is a result di" the tension arising be- 
tween the libido and culture. The ego is not the master of its 
own house. 

*23. Religion is an extension of man's egoism. 
From Hobbes : Leviathan 

*24. All that is distinctly human is against nature even though it is 
inseparable from it. 

25. The mechanical philosophy sees man as affected by the laws of 
nature. 




ERIC 



*26. Free will, the soul , and behavior are reduced to motion. 
zi. The sovereign has absolute right/power. 
FroTO- Plato : Republic 

*28. eontrol of the appetitive desires can be accomplished either ^ ^ 
through overfortifying the rational part or lowering the standard 
of the appetite. 

*29. The dialectic conflict is to succeed in a good, rational internal 
way. 

*30. The theory of forms contends that only real knowledge is obtain- 
able through reason. 

*31. Function determines nature. 

32. What. is good is both pleasant and truly beneficial to your 
happiness. 

*33. Man can only achieve happiness in a perfect state. 

34. In order to survive, one must live'morally. In an ideal society, 
the moral person will be noticed and rewarded accordingly. 

*35. Reason/rationality is the key to knowledge; it acts as the 
organizer of the soul. 

From Sartre : Dirty Hands in- No- Exit and Three Other-glays 

*36. Existence precedes essence. 

*37. Man is condemned to be free.- 

*38. Human nature is not to have a nature. 

*39. Action occurs because of a moment of irreducible decision. 

40. Man is ho more or no less than his actions. 

41. Man should live so that he can look back and say* "I would do 
it again." 

42. No matter what we do, we are ultimately responsible for doing, it. 
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METAPHORS USED IN PfllbesePHY: THE DIFriGUtTIES NQTES' 



Society is an artificial man. ^Hobbes* Leviathan . ) 

*2. "The branches of these tree- like diagrams or semantic tableaUxare 
vertical lines or vertical line segments connected by slanted lines, 
with a heavy dot or root at the top." (Massey, G. Ru^^s of the 
Mind.) 

*3. The structure of the soul is like the structure of the state. 
(Plato, fiepubtic . ) 



SPECIALIZES LANGUAGE STYLE FACTORS JN PHILBSQPHY^ JiiE-&IEEXCULTIES NOTED " 

Specialized language style factors involve the use of words in 
sequences or combinations that are unique to a particular discipline 
but not to every-day expression in other areas. The words wdula be 
easily understood separately, but the discipline specific arrangement 
may make the expression difficult for the novice to understand.- In 
other cases .the language style ma^y be both unique to the discipline 
and also refleetthe language style of a particular or historical 
period. 

*1. One is at3le to construct va]i d_ arguments, to derive th con- 
sequences of a set of premisses or assumptions, through natural 
deduction. Centra] to natural deduct!^ the consistency 
and completeness metatheorems which state: 

Consistency metatheorem— If there is a deduction of B 
from A]. . . , A, then A-j . . . , A^ imply B. 

Completeness metatheoremr-If A] , . . , A^ imply B then 
there is a deduction of B from A-j , . . . , A^. 

•*2. Fundamental Principle II: "If A]. . . . A^* G is an argument 
of a sentential lahguagei then Ai. . , , j An, C is a valid 
argument form." (Massey, 6. Rules of the Mind , p. 94) 

*3-. "It is not the case that. ..." 

*4- The liberty of a subject, lieth therefore only _in those things, 

which in regu] ati ng thei r acti ons , the s oyerei gn hath prae te rmi tted : 
such as is the liberty to buy, and sell , and otherwise contract 
with one anotherj to choose their own abode, their own diet, their 
own trade of life^ and institute their children as they themselves 
think fit; and the like. (Hobbes. Leviathan , p. 161) 

*5. For whereas there were two orders of men, whereof one was Lords , the 
other Commons 5 the Lords had this privilege, to have- for judges in 
all capital crimes, none but Lords; and of them, as many as would 
be present; which being ever acknowledged as a privilege of favour, 
their judges were none but such as they had themselves desired. 
(Hobbes. Leviathan ^ p. 182) 
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COMPLEX SENTENCE STRUCTURES IN PHILOSOPHY: -^^-DIFFICULTIES NOTEa- 



All these things and their like can be gccasions_of sin because 
good though they are* they are of the lowest order of good, and 
if we are too much tempted by them we abandon those higher and 
better things* your truth, your law_, and you yourself, 0 Lord 
our God. (Augustine, Cortfessions . p. 48) 

*2. Experience soon showed that the attitude which the analytical 
physician could most advantageouslyadopt was to surrender 
hiinself to his own unconscious mental activity, in a state of 
easy and impartial attention^ to avoid so far as possible re- 
flection and the construction of conscious expectations, not 
to try to fix anything that he heard particularly in his memory, 
and by these means to catch the drift of the patient's uncon- 
scious with his own unconscious. (Freud, S. Character and 
Culture) 

*3. FundamentalPrinciple i: "If two arguments have the same number 
of premisses and if each premiss of the first argument is synon- 
ymous with the correspohsing premiss of the second argument, and 
if the two conclusions are synonymous* then the one argumentis 
valid if and only if the other is valid." (Massey, G. Rules 
of-the-Mind . p. 93) 

*4. The preservation of the belief Which has been inculcated by the 
law through one's education as to what things and what kinds of 
tilings are to be feared* and by always l meant to preserve this 
belief and not to lose it when one is in pain, beset by pleasures ^ 
and desires, and by fears. (Plato. Repubtic . p. 94) 

There are four sucft processes in the soul , corresponding to the 
four sections of our line: understanding for the highest* reason- 
ing for the second; give the name of opinion tothe third, and 
imagination to the last. (Plato. Republic, p. 166) 
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Chapter 8 

INSTRUCTIONAL TECHNIQUES FCR PHILOSOPHY AND LOGIC 



During the first 1 8 months of the project^ the project team 
identified 168 receptivity difficiil ties in phiTosophy and logic^ 90 of 
which were reported with sufficient frequency to be considered serious. 
Over 30 ideas for instructional techniques and devices were then out- 
lined by the team. Aftera^periodof informal testing with student 
groups and close^consul tatlqns with members of philosophy faculty^ 
thos^ ihitlart^cfiniques and devices were revised, refined, and 
combined to form the series of ZOtechniques and devices presented 
here. Because^of the considerable variations in content that exist in 
both introductory logic and Introductory general philosophy courses^ 
the devices and techniques presented here are designed tolllustrate 
general principles which can be applied to a wide range of specific 
course contents. Therefore, even if an instructor intends to cover 
none of the particular topics specificany addressed by these devices, 
he will still find many of them easily adaptable to his. own needs. . 
Student and faculty evaluations of the* devices are summarized at the 
end of the chapter. The list, with pages where they can be located, 
follows: 

FOR GENERAL PHILOSOPHY COURSES 

Philosophical Intuition Inventory. . . 210 

Philosophical Logbook. 212 

Student Participation In Dialectical Reasoning . ..... ..^ . . . • 215 

Pictorial Repr'esentatlon of metaphysical Theories. ....... 220 

FOR INTRODUCTORY- LOGIC- COURSES 

Demonstration to Contrast Different Types of Reasoning ..... 222 

Verbal/Visual Binary Presentation. . . . 224 

Definition Exercise for Disambiguation ". . . . . 226 

Formula Building and Verifying . . o , . . . . . ... . . . 228 

Overlay Transparencies. and Worksheets for .Interlinear 

Translation . ... i . i . i . . . ........ 230 

Pictorial Semantics for Categorical Sentence Forms ....... 233 

Small Group Process for Categorization . . ......... 236 

Translation o^f Noh-Truth-Fuhctional Operators. ......... 238 

Invalidity Recognition Through Counter-Example ........ .240 

Suppressed Premiss Exercise, i . .... ^ ........ . 242 

Transparency Sequence Explaining Application of Rules. .... .244 

Student Generation of Tableaux Rules for Non-Standard 

Cbhhectives . . . ;i .. . . ... c ...... 245 

Structured Overview Designed for Generating Student 

Explanations. . . ^ . . . . . . . . . . 248 

Reverse Reasoning Process for Rule Comprehension i 250 

Flow Chart to Illustrate Systematic Reasoning. . . 252 

Multi-Colored Transparencies to Illastrate a Venn Diagram. ... 254 
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PHILOSOPi-lieAt INTUITION INVENTORY 



Purpose ; A pre- instructional device that leads each pupil to;. 

articulate his or her personal philosophy en major issues covered 
in philosophy classes. 

Description^: At the first class session the students are given a ^ 
short answer questionnaire which requires them to describe their 
views on the various philosophical issues. The questions on the 
inventory pertain to each of the major principles or views covered 
throughout the term. 

Learning Principle; Students call forth their prior knowledge and 

personal beliefs on key issues thus developing a mental scaffolding 

for the term's' course content. 

Time Required^^HMJse^; One hour (mlhimum) 



Preparation 



Materials ^gutred ; Mimeograph stencil or ditto m«'ister 

P.jper 

Production^^ps; Reproduce one inventory for each pupil enrolled 
in the class. 



Teachi nq Suggest! ans 



1. DistHbute a copy to each of the students in the class and 
emphasize that the ourpose of the inventory is to help them 
clarify their thoughts and to give.the Instructor a measure ' 
of their views and concerns about important philosophical 

1ss(<'^s* - 

2. After reviewing the completed ihventdries, the instructor 
returns then to the students to be placed in their notebooks. 
Each inventory question can be reproduced on a separate sheet 
and then used as a diyider in the student's philosophical 
logbook. (See "Philosophical bogbook" technique.) ^ 

3. Students' resr^onses to" the pre-instructional inventory can be _ 
used to select members for study group triads. Group discussions 
and ctebates can be ^^h courage d by grouping students together . w^e^ ^ 
have varied initial intuitions, (Study group triads^ are described 
in "Student Participation in Dialectical Reasoning .) 

4. The inventory can be used as a post term device to help the 
student roccghize and assess his philosophical development.-. 

(Refer. to Inventory on the following page.) 
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Inventory of Intuitions 
in Ethics 



Directions: Answer each question in one or two short paragraphs •try 
to give your own honest view, not what you think the teacher will 
regard as right. 

1) Where do right and wrong _ come from? God? Society? Nature? Inner 
Conscience? Somewhere else? 



2) Can there be a moral code that applies to all situations ^ in all 
societies and cultures* in all times? If there were intelligent 
creatures (say^ in outer space) who had different, non-human 
emotions, would our moral codes apply to them? 



3) What role does religipnplay in morality? What role should it play? 
If you think God determines moral rules, could He make murder and 
torture right? 



4) Is is right to violate a moral rule (for example, break a promise 
or tell a lie) if it increases the amount of happiness in the world? 
6r should we always obey the moral code no matter what the con- 
sequences are? 



5) When people disagree about morality (for example, whether abortion 
is murder), how do we decide who is right? How should we decide? 



6) Is is generally in our self-interest to behave morally? Is it 
always in our interest? If not, why should we be moral? 



7) Why do you think human beings have moral rules? What is the point 
of classifying actions into the categories of right and wrong? 
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PHILOSOPHICAL LOGBOOk 



Pdrposa: A multi-purpose technique to (1) enhance student recpaniti on 
. of reading and listening comprehension difficulties^ 
active involvement in class discussions and (3) encourage the 
application of philosophical concepts and theories to topical . 
situations. 

Description : A-^ philosophical logbook is maintajned bj^ each student 

throughout the entire term.' On a weekly, basis, the student records 
in the form of questions those terms., complex sentences and language 
styles found In the textbook or presented in lecture which are dif- 
ficult to understand. For each problematic language component, the 
-student' consults a reference source (standard dictionary, philosophy 

dictionary, textbook, instructor, etc.) to develop and record a 

definition or "explanation in his own v/ords.\ As tte_ student rereads 
the assigned material, h^' records and expTa^ins on page two of the 
log section what are perceived to be the maagr[phiTpsgpMcal 
principles or concepts of the assignment. Next, the_ student 

. peruses newspapers and periodicals to find articles that correspond 
,.td these prfffciples. Clippings or copies of several articles, 
columns or letters are/mounted on page three of the log, and on 
page four, the student relates them and evaluates them according 
to tie different philosophical positions presented in ^the :readings 
and lectures. 

Learnin g V H n cip : Meaningful learning is enhanced by increasing the 
number of as$ociatiQns the student can make between what is ^eing 
taught artd what he or she already knows-; 

time Required for Use ; Ongoing throughout the- dtiraticn of '.the school 
term. ' • - 



Prepar^tioph . • — ---^ : ._ _ 

Ma teriaU Requt red : Instruction Sheet (mimeograph or ditto) 

Each student provides His own loose-leaf or 
spiral-bound notebook. 

PrQd4ict4^$tea^: Reproduce sheet of instructions. Request students 
to procure necessary materials. 



Teaching- Suggas ti ons ^ ^ 

1. The instructor should collect and ccmment pn the logbooks on a 
regular basis. This appears to be particularly important during 
the early phases of the term. 
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2. The logbooks can be the basis for discussions in Smaller classes 
or recitation sections, 

3. In some classes (e.g. adyancsd metaphysics, higher logiCi etc.) 
the technique- can be adapted or shortened to meet the. needs of 
the students and nature of the course. . • " 

(See instruction sheet on the following page.) 



(Sample) 

Instruction Sheet for Philosophical Logbook 
Throughout the term, you will be responsible for keeping a 
Philosophical bogbook* for which you Will need a soft-cover, loose-leaf 
or spiral hotebddk. As you do each assigned reading, you are required 
to complete a four-section unit in your logbook. (You should devote one 
page to each section). 

Section 1: Difficulties in the Reading. 

In the first section of each unit, you will record words and 
passages from the reading which you have difficulty understand! ng. Beginning 
students in philosophy often find the reading assignments quite difficult at 
first. Compared to other kinds of writing, philosophical prose contains . 
very little factual, descriptive, or historical material; instead, it mostly 
consists of abstract reasoning of a subtle arid sbjahisticated sort. In 
addition* it often contains unfamiliar terminology arid forms of expression. 
Hence, if you want to understand this material, you must read it more than 
once! 

The first time you read a selection, you should put a small check mark 
in the margin each time you encounter a term or passage you don't understand. 
The second time you read the passage, some of these difficulties should be 
cleared up, but some words and passages will still be unclear. Record each 
remaining unclear word or passage on the first page of your log for this 
unit, and leave some space after each entry. Now you should use a dictionary 
to clarify each difficulty in your list. You may want to consult other 
reference works (like philosophy textbooks or specialized philosophical 
dictionaries) as well. You should write a brief explanation following each 
difficulty you succeed in clearing up. Ask your lecturer or recitation 
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leader about any remaining difficulties * and then enter the explanations 
for these entries in your logbook.. (Start this section on a left hand 
page, so you can see Section 2 without turning the page). 
Seetion 2: Key passages 

By the second or third time you read a selection, you will 
have a pretty good idea of what it says. Look for the key passages in 
which the author sums up his most significant ideas. Choose the three or 
four most important of these key passages and record them on page two of 
the logbook unit, leaving some space after each. Then, in your own words, 
paraphrase each key passage as clearly as you can in the space you have 
provided. (This section should be entered on a right-hand page, facing 

section 1). 

Se€ti|in 3: Relevant Clippings. 

The great philosophical questions ("What is justice?" "What is 
human nature?", etc.) are perennial. Start looking for items touching on 
these issues in the newspapers (the editorial and advice sections usually 
have many good examples) and news magazines (like lime S Newsweejt). Clip the 
best of these items and tape (or staple) them to page three of the unit. 
(This section Of the unit should be on a left-hand page). 

Section 4: Comment oh Clippings. 

On the right-hand page facing section 3, write a brief commentary 
on each clipping, explaining how it touches on the philosophical ideas covered 
in the unit, and describing how the different philosophers studied in the 
course would react to the item. 
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STUDENT PARTICIPATION IN 
DIALECTICAL REASONING 



Purpose : To encourage student generation of a definition or explanation 
through a process of Socratic dialectic. 

Description: The students meet in triads, and the instructor assigns each 
triad three terms, concepts, or a rule from the unit of study •Then, 
one student explains the term, concept^ or rule and the other student 
determines if the explanation is complete. If not, he asks leading 
questions or makes verifying comments. A third student records the 
interchange in a log which can be reviewed by the instructor for 
diagnostic purposes. 

beaming Principle : Verbalization facilitates learning. 

Time Required for Use : Va ri ab 1 e 



Preparation ^ - - 

l%teri^4^— RecHii^d List of terms, concepts, or rules on chalkboard 

Producti43n Steps : 1. Organize the students into triads 

2. Assign each triad three terms, concepts, or 
rules from the unit of study. 

Teaching Suggestion 

1. During the initial weeks of the school term, the students are taught 
the criteria for a logically proper definition of a term^ concept 

or rule. After this preseritatidri by the ihstructori the students 
should be given a handout or reference source on developing 
definitions which maybe consulted throughout the semester. 

2. Next, each of the. students in the class shguld be placed into triads 
whidLwill function throughput the duration of the semester^ It is 
recommended that the formation of the triads be based upon ^the 
students' achievement levels (scores on the first class quiz). 
After rank ordering the criterion scores, the triads are formed by 
randomly selecting a student from the top third of the distribution, 
one from the middle third and another from. the lower third to form 

a triad. This process is repeated until all of the class members 
are placed in triads. If necessary, the groups should be formed, 
with four students rather than two students to allow the process 
to function if a student is absent from class. Other methods of 
forming triads such as randdmizatiori or student selection may be 
used at the discretion of the instructor. 
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Class Session #1 



Each class member shduld be given a list of three related terms, 
conceptSi or rules and a list of reference sources where definitions 

or explanations can be located. As the term progresses the 

references sources should be ones that provide subtle differences 
in the ways professionals within the discipline view the subject. 
As a homework assignmentsL the students are instructed to develop 
well-formed definitions for each of the terms as well as several 
probing questions pertaining to each one. 

4. Class Session #2 or Recitation Session 

the students break up into their assigned triads and each student 
will assune a duty with the triad. The leader/explainer provides 
a tentative definition of the first term. The questioner asks 
prbbing questldris about the definition or raises objections to 
the definition which are answered or clarified by the leader. The 
Idgkeeper/researcber keeps a record of all of the tentative 
definitidnsj questidns and objections. This Individual may also 
provide verifying comments whenever called upon. The group's 
interactibn continues until a stage of acceptance Is reached at 
which time a final' definition is noted In the log and in the 
students' persdnal notebooks or vocabulary guides. 



5. Class Session #3 

The recorders are asked to share the groups' conclusions during a 
class discussion facilitated by the instructor. Jhe Instructor 
attempts to clarify nrisunderstdod points raised in class or noted 
In the sample of logs". The students are 'encouraged to' raise 
questions as necessary for understanding the material, 

6. A final dptional step would be to convene the. triads so that 
group can develop a statement on how the different terms) concepts, 
or rules are related to one another. " 

(Refer to the instruction sheets on the following two pages.) 
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Instruction Sheet for Triads 



Rules for Definition 

A logically proper definition of a term must 

state the essential properties of the thing named by the 
term (that is * it must specify those features a thing 
must have if it is properly named tiy the term), 
be neither too narrow nor too broad (that is, it must 
describe or fit all things named by the term, and nothing 
el$e). 

not be circular (that is* the term to be defined must 
not be part of Its own dei^inition). 
not contain vague, metaphorical , or ambiguous language. 

I ns tr^ctiws- to ^^he^Exp 1 a i ne r : 

Your job is to get things going and keep them moving by proposing 
tentative definitions and revising them in light of the comments by 
your questioner and recorder, the best way to start is by specifying 
the general category covering the term (An automobile is a land vehicle 
and then adding properties to narrow it down (...with four wheels and 
an internaT cpmbustipn engl^ Be reacly to offer ammendments when 
your guesti oner finds shprtcpmings("Wou^dn^t that cover trucks and 
farm tractprs top?"). When ypu have offered a definition,^ until 
your questioner and_recprder have_bpth pffering your 

revision. If one approach dpesn' t seem tp wprk try another. The more 
ideas you can present to your triad, the better. 

Ins tr^cU^jns- 4u)-^fae^ 5uestT^ner : 

_Yoar job is to test each definition according to all the f rules. 
The hardest rule to satisfy is rule (B)^ in order to insure that your 
triad's definition of a term satisfies rule (B), you must try to find 
counter- examples to each formulation your explainer presents. If you 
cah_ think of sometfiihg that is included by a definition given by your 
explainer but shouldn't be, that is a counter-example showing the 
defihitioh to be too broad. If yducah think of something that isn't 
included by the definition but should be, that is a counter-example 
showing the defiriitiori to be too narrow. Use your imagination! 

Example: An automobile = if a self-propelled, wheeled 

vehicle designed for trarispbrtati on oh land. 

Counter-example #1: A bus is included by this definition but _ 

shouldn't be* since it is not ah automobile. 
The definition given is too broad. 

Counter-example #2: . An Ihdy 500 race car is not included by the 

definition^ since It Is not designed. for 
trahsportatidn* but it should be included, 
since it is an automobile. So the definition 
given is also too narrow. 



(a) 

(b) 

(c) 
(d) 
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Instractibris to the Recorder: 



You have three jobs in this exercise. First, you shoul write down 
each definition your explainer presents and the objections your questioner 
mafees to each. Second, you should function as a facilitator for your 
group, helping both your explainer and your questioner, mediating 
disagreements, and seeking a consensus. Finally, when a consensus is 
reached^ you are responsible for presenting your traid's result to the 
class and defending it. 

Remember to rotate roles after each definition. 
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PICTORiAL REPRESENTATiON OF METAPHYSiCAL THEdRIES 



EUirpose : To increase the students' cbinprehension of the different ways 
philosophers have viewed the world by supplementing verbal explana- 
tions with pictorial analogues. 

Descrii3tion : The instructor presents the class with pictorial repre- 
sentation of the world as conceived by different philosophers. 

beaming Principle : Supplementing verbal explanation with pictures* 
aids^ comprehension and recall. 

Time Required for Use: Variable 



Preg^Hrati ^ 

Materials Required : Blackboard and chalk 

Handout- (standard methods of reproduction) 
Transparencies for overhead projector 

P^^odtictjm Steps : 

Teaching Suggestions = 

If the pictures are presented on the blackboard during the lecture, it 
is advisable also to provide the students with a handout. 

The philosophical literature contains a number of such pictorial repre- 
sentations, especially in works by Roderick Chisholra, Richard Taylor, 
and Wilfred Sellars. 



(See illustration on the follov/ing page.) 
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Effects of Gckham's Razor on British Empiricism 




Direct Creative Action produces the 

Idea in the mind 



HUHE 




Succession of ideas gives rise to the 
illusion of mind arid exterrial objects 
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DEMONSTRATION TO 
CONTRAST DIFFERENT TYPES OF REASONING 



Purpose : To illustrate the natureof deductive re by contrast- 

ing it with inductive and hypothetical reasoning. 

Descriptton^: Using an opaque container filled with uniformly colored 
beansj the instructor leads the students through an inductive 
inference^ a deductive inference, and a hypothetical inference. 
{See Protocol) 

beaming Principle : A concept gains clarity through contrast. 
Time Required for Use : 10 minutes (approximately) 



Preparation . 

Materials Required : Opaque container (paper bag, cloth sack, coffee 

can, etc. ) 

Uniformly colored beans * 
Blackboard and chalk 



Production -Steps^ : Place beans in container. 



Teaching Suggestions 

It is important that the instructor lead the students to draw the 
required inference in each ease. After each inference, the instructor 
should write the argument bri the blackboard so that the students can 
see all three different types of reasoning Juxtaposed. 

(Refer to demonstration on the following page.) 
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Demonstration for Coritrastiriq Different Tytaes of Reasoning 



Start with the question i "What is in the bag?" After shaking the 
bag, you should withdraw a handful of beans and lead your students 
through the inductive inference: 

(Case) The beans are from this bag. 

(Re^U) These-bean^s-arfr whi te.— 

Therefore, (Rule} All the beans from this bag are white. 

You should then remove another handful of beans from the baig, but, 
this time, you should keep them concealed, so that the students do not 
see what color they are. Then, asking the class "What color. are these 
beans?" you should lead your students through this deductive argument: 

(Rule) All the beans from this bag are white. 

(Case) These beans are from this bag. ' 

(Result) These beans are white. " 

(Note: You may want to point out to your class how science frequently 
uses the cbnclusibri of an inductive argument as the major premiss of 
a deductive argument.) 

Finally, you should remove a bean from your pocket and ask, "Where 
did this bean come from?" and lead your students through a hypothetical 
argument: 

(Rule). All the Beans from this bag are white. 

XResoltj-Th1s-bean-4s- White ^^ 

Therefore, (Case) This bean is from this bag. " 

(You might want to point out the dangers of hypothetical reasoning by . 
showing your class that even though the premisses of this argument are 
true, that the conclusion can be false.) 
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VERBAL/VISUAL BINARY PRESENTATION: 



Purpose; To improve the students' comprehension-of .-potentiany 
troublescme terms and coneeptSi 

^scrlptfon : When a.; key.nDt'loh 6ah be presented both discursively 
and:pictbrially (through a schematism or a diagram), both media 
are- employed simultaneously, and the corresponding .elements are 
connected through color?coding^or arrows. 

Learilinq- Mriciple ; Two modes of presentation can clarify and 
•.. reinforce each other. . 

Time Required for Use ; Variable : 



Preparation 



Materials Require^d ; &^ Cttalkboard S.^cdlored chalfe 

or B. Overhead projector, transparency, colored felt 
marlcer 

or e. Posterboard S colored fQlt-tip marker (small* 

. grptipLS orily5 * * . . - ' 

or Mimeo handout 

Produ'ctidn Steps : the instructor writes the verbal .description on the 
left, underlining the key tefms^ .then draws the ^pictorjial represehta- 
tionon the right, and, finally relates. the ;uhderT to their 

corresponding, pictorial el emepts ••by xolor-cddin^,* drawing' arrows, 
"or By pointing;..' 



Teaching S ugges t4gns - . : 

Applicable' to a wide number of subject areas and class sizes, this 
technique is especially useful for courses (like Intro, to Logic) 
which_require mastery of a great number of unfamiliar technical terms 
and concepts •In Intro, to Logic, for example, it is applicable to 
many definitions and practically_all_rules. It can be used in detail, 
on the blackboard or overhead projector as the focus of a lecture^ or 
it can be used merely as a supplementary handout, depending on the 
importance of the topic and time available. 
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VERB'AL/VISUAL BINARY PRESENTATION 



The |_maJor term 



of a syllogism 
is the term which 
aoeears as the 
grammatiGal pre- 
dicate of the 
cone I us i on . 



The ( ^Tnor ter j 
of a syllogism is 
the term which 
appears as the 
grammat i ca I sub- 
ject of the con- 
clusion. 

The tmT&d \^ J,§rM^ 
of a syT 1 og i sm • 
is the term which 
does not appear 
i n the cone I us i on . 



A 1. 1 S is M 
Al \ U Is E 
.-.Al I S is IB 



A I I (D i s M 
All M is P 



.-.A I I 



is P 



All S i s (M) 
AM {IJ/ is P 



.-.All S is P 




DEFINITION EXERCISE- FOR DISAMBIGUATION 



Purpose: To minimize difficulties arising from ambiguous or very sim- 
ilar terms. 

Pes cri pti on : _ The s tuden t is provided a s tudy^^^ he gives 

parallel definitions of the term's different meanings in close juxta- 
position. 

Learning Principle : The generation of explicit definitions helps to 
prevent the confusion of distinct concepts. 

Time Required for Use : under 5 minutes 



Preparation 



Mate^riaTs Required : Standard methods of duplication (ditto, mimi^o, etc) 

ProdyGtion-Steps : Prepare a handout with introductory explanation and 
appropriately labelled boxes in which the definitions are to be entered^ 



Teaching- S4jqqestions- ^ 

1, This device may be given out before or after presenting the relevant 
subject matter. When used before, it can form the basis of a lesson 
in which 'the instructor uses the student's responses - Socrati cal ly / 
to provoke critical discussion leading to a acceptable set o'f 
definitions. 

2. If two or more of the concepts are logically (or_ otherwise system- 
atically) related, then questions about' these relatidnshipsmay be 
helpfully included on the hariddut, providing that this supple- 
mentary material does not add daunting complexity. Visual and con- 
ceptual simplicity are the key. 

(Refer to worksheet on the following page.) 
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You havebeeh introduced to three different edhcepts which share 
the name 'validity.* It is important hot to confuse them^ It_ 
Will help you to keep them straight if you write their definitions in 
the appropriate box, and keep this sheet with your notes for review. 



Validity of a wff : 



Validity of an argtanent form: 



Validity of an argument; 



What does Fundamental Principle II say about the relationship 
between 2 and 3? (You'll remember this principle better if you 
can put it in your own words) . " 
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FORMULA BUILDING AND VERIFYING 



Purpose : To foster the student's understanding that other well-formed 
formulas can be created from an existing well-formed formula. 

Description : _This device consists of a transparency and series of 
ove^'lays. The transparency contains the letter A representing 
a Simple sentence (a WFF). Subsequent overlays contain a>^, 
a ('B)* a (yB), a (SB), and a(^B). Each overlay is individually 
placed over the transparency to create a we 11 -formed formula. 

ke^n i n q Pr- m^i pl e : Learning is facilitated if new material is based 
on previous knowledge. 

Time Requir e d f o^r— Use: 5-10 minutes 



Pr'eparatTon- 

Materials Requi^d : Transparency and overlays 

Production Steps : 1. indicate sentence letter A on a transparency. 

2. Construct overlays which indicate ^^.C • B), 
(vB), (HB), and (oB). 



Teaching Suggestions 

1. In lecture i this technique may be used for initial explanation of 
the term, "well-formed formula." 

(See formula on the following page.) 
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Building a We I I -Formed-Formu I a (Wff) 

Wff Rule 



{1st transparency) A 



(2nd transparency) 



(3rd transparency) (^AVB) 



(4th transparency) 



1 Any sentence 
variable stand- 
ing a I 0 n e is a 
wff. 

2. If A is a wff, 
then ~A I s a 
wff. 

3. If A and B" are 
wffs, then 
Xk'Bj, ^(AvB)^, 
^A^BP and (AsB) 
are wffs. 



^.Nothing else 
is a wf f . 
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OVERLAY TfWISPARENCIES AND WORKSHEETS 
FOR INTERLINEAR TRANSLATION EXERCISE 



Purpose : To enable students to recognize the logical structure of 
arguments in natural language and to make that structure explicit. 

Description : A series of five transparencies is^ 

to-ihtroduce a method of interlinear annotation of arguments which 
culminates in a translation of the argument into the propositional 
calculus. 

Learning Principle : Overhead proaectionof transparencies hold 
attention and emphasize the sequential nature of the procedure. 
The interlinear method illustrates how the abstract calculus 
applies to reasoning in natural language. 

Time Ret ired f or4Jse: 10-15 minutes 



Preparation 

jtoteriaTs-Reoiiired : 1 . For Overhead Presentation: Five 
transparencies, (one Thermofax) , colored overhead markers. 

2. For Worksheets: Mimeo master, paper. 

Productibn Steps : 1. Type an argument in English at the top of 
a sheet of paper, using triple or quadruple spacing. Below it, 
provide space for a lexicon arid list as many propdsitiorial 
variables as the argument requires^ In addition, provide a 
space For the final translatiori. Thermofax this sheet onto a 
transparency. 

2. Using colored overhead markers, illustrate 
each successive step on a trarispa^ehcy overlay. 

3. Prepare worksheets using additional arguments 
and the format used in Step 1. 



Teach ing-Suggestions — 

1. Project initial transparency. 

2. Qn the first overlay, find the conclusion and anriotate it with 
three dots over its initial word. 

3. Qri the second overlay, circle the logical connectives in the 
English argument and annotate them by writing the appropriate 
logical symbol above each. 
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^' 3" ^f'f .^J^ '•^.overlay* underline each propesltibni annotate ft with 

a var1a61e. and enter 1t_1n the lexicon. Use a different color 
- marker for each different proposition^ 

5. On the final overlay, write the translation in the space provided* 
_ preserving the color-coding of the prbpbsitional variables 

6. Hand out worksheets so that the students can try the procedure • - 
themselves, . 

(See denioristration on the next two pages.) 



An Economic Dileiwha 
Minimum wage laws can set wages above the market level or 
they can set wages at or below the market level. If they set 

wages at or below the market level, they are useless. If they 

set wages above the market level, they produce unemployment. 

Hence, minimum wage laws either create unemployment or they" 

are useless. 

Lexicon 

P - 

q - 

r - 
s - 

pi - • ■ 

Translation . 
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Hih-jmua wage Taws can set wages above tii& market level (oig 
they can set wages at or below the ntarket level, ny they sst 



-Wases at er belew ^e market level , they are useless. they 
sat wages above the staHcet 1ev£-1 , they produce Uhenyloyment . 
iiffiaes^ KTlnlmuia wage Taws either create uneKyloytrsnt^ r ^they 

jr ■ ■• • ■■• ■ . . 

« re useless. 



Transaction p 



sv-r 
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PICTORIAL SEMANTICS FOR 
CATESdRICAL SENTENCE FOf^tS- 



Purpose ; A device to assist the stiii[ents In understanding the differ- 
ence t)etween,the Arlstotllari Interpretation and the modern Inter- . 
pretatlon df tlie four categorical sentence 'foms. 

Descrigtion: An overhead transparency With multiple overlays showing 
pictor.ijal representations of situations that satisfy the truth- 
conditions of jthe four catejbr'cal sentence forms Is presented to 
the class. __As the first .'o#frl ay lA)}is shown, the-Arlstotllan 
Interpretatlorj is expla1nedi_ Next the^modem, nulf-case alternate 
interpretations of A (universal affirmative) and E (universal 
negative} are demonstrated as overlay B is substituted for overlay 
A. 

Learni rig Pri nci pi e ; Visualization fetcilitateijearnind. 
Tiine-Reduired 'fof Use ; 10-15 minutes . 



Material's Required'; . Two thermofax transparencies 

Scissors 
Tape • 
Overhead prbdector 

Production Steps ; Develop "ai transparency of each i3f_ the- 'ill ustratidhs 
on the following two_pa§e;s« Tfapsparency II should be cut along 
the broken vertical line 5across its center. The resulting halves 
will serve'as overlays td be used with transparency !• To create 
a_ single instructional device^ hinge overlay A 'with tape to the , 
upper left side of transparency I and then hinge overlay B to the 
upper right side, of the transparency* 



Teaching Suggestions ♦ — - . 

1. To overcome a possible receptive comniunlcatibns problon be sure 
td explain that according to the modarn iriterpretatibn, A and E 
are true if either the Aristotliarr state of affairs or the null- 
case state of affairs is appropriate. 

2. tl>ts_dey1cB can be used to introd^^ of the dif- 
ferences between the modern and the Aristotlian Squares of 
Opposition*. 

(Refer td illusti^^tldns on the following two pages.) 
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Ho _susi?ects are men . 




A is true. 
(Aristotlian + Modern Interpretatior^ 




E is true. 
(Aristotlian + Mod'errT Interpretation) 




When are -the-cateqa-ri-ca-T-s<5ii1:an^&- forms true? 
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Some suspects are men. 




! is true. 
(Aristotlian + Modern Ihterpretatior^ 



Some susnects aren:ot men, 




0 is true. . 
(Aristotlian : + Modern Interpretatibr} 
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SMALL GROUP PROCESS' FOR CATEGORIZATION 



Purpose ; Td enhance student learning of the translations for the 
truth- functional connectives. 

Desc4^i p^4<>n : This device consists of a list of possible connectives 
(and columns labeled with the symbolic translation for the truth- 
functional connectives). Working in groups of three or four, the 
students categorize the words under the proper symbolic translation. 

Learrdn^g Prim:icxTe : Peer instruction facilitates the learning process. 

Time Required for Use; 5 minutes 



Preparation 

Materials Required : Randout with list of connectives and columns 
headed by truth- functional corihective symbols. 

Production Steps : 1. type connectives and symbols for 
connectives on paper. 

2. Duplicate. 



Teaching Suggestions 

Early in the study of truth-functional connectives ,^^t^ may 
use this device in small group sessions. The students may also wish 
to use this exercise as a review. 

(Refer to demonstration sheet on the following page.) 
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Place each English connective 
correct symbolic translation. 

If and only if 

it is not the case that 

unless 

not 

proyi (led S|, then $2 
in case and only in case 

although . 

it is false that 
if S-j , then S2 
and 



in the column labeled with Its 



either. . • . or 

Sj only if S2 

in case S] , then S2 

however 

since 

un-, in-, non- 
but 

provided and only provided 

in the event and only in the event 







v 

ir ■- — 


> 






i 


! 

\ 
1 
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TRANSLATION OF NON-TRUTH-FUNCTIONAL OPERATORS 



Purpose: To clarify and reinforce the concept of truth-functionality- 

Description; The students are given, pn a handout or on the blackboard, 
a set of non-truth-functional English connectives and are required to 
give a logically clear definition of their meaning. 

Learning Principle ; Concepts are clarified and reinforced through 
contrast.. 

Time Required for Use : 15 minutes or more 



ft^^epa^rati oil _ : 

Materials Req4ii4^ ; Handout (standard forms of duplication) or 

Blackboard and chalk or 
Transparency and overhead projector 

Production- Steps ; Compile a list of non-truth-funetional English 
connectives and present it to the students with appropriate instruc- 
tions. 



Teaching' Suggestions 

This exereiseshould begin with terms (like_"before" and "because") 
that have a clear truth-functional component (like conjunction). This 
exercise is especially good for use with a study group format. 



(Refer to handout on the following page.) 



238 . 

257 



Lex^linn of Non-truth-f uhctional Connecti ve$^ 



Oi Y^ecti oils : for each English connective, provide a defi- 
nition that reveals as much of its logical content as possibl 



EXAMPLE 
p before q 


pis true and 
d is true and 

q occurred -later in time than p 


p after q 




p whenever q 


_ — ~- 


necessarily p 


- 


P 


• 


P because q 




P, therefore q 


- - ' - 
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INVALIDITY RECOGNITION THROUGH COUNTER-EXAMPLE 



Pyrposa : To clarify the distinction between the concept of validity 
and the concept of truth. 

Ctesgrifit^ion : The student is presented with an^invalid argument with 
true premisses and true conclusion, arid is required to construct 
another argument of the same form with true premisses and a false 
conclusion. 

bearriiriq Pririciple : 

Instructional Time Required : Variable 



Preparation - 

Materials 4^e<Hm^d : Handout 

Production-Steps^: The instructor writes out several invalid arguments 
with true premisses and conclusion, and provides appropriate spaces 
for the student to specify the logical form and to cbrtstruct an 
analcnous argument with true premisses and a false conclusion. 



Teaching Suggestions ^ 

1. This device is a good introduction to a study of common fallacies. 

2. This device works well as a classroom exercise for small stuciy 
groups in which the students can assist each other. 

(See handout on the following page.) 
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Gburiter-examplirig Invalid arguments 



Directions: For each argument ^ determine its logical form and 
construct another argument of the same form, giving it true 
premisses and a false conclusion. 



EXAMPLE: 

If i trains, the street will get wet. 

But it hasn't rained. 

So the street is not wet. 

This argument has the logical form: p^q 

So does this argument: If Lech Walesa were Pope, the Pope would be Polish. 

But Lech Walesa isn't Pope. ^ 

So the Pope isn't Polish. 

Since the second argument has true premisses and a false conclusion, 
it must be invalid. Furthermore, since the first argument has the 
same logical form as the second, it must also be invalid. The 
second argument, then« is a c^nter-examg^e to the first. Construct 
counter-examples for the following arguments. 



1. If it rains, the street will get wet. 

the street is-wet^ 

So it must have rained. 



2. Copernicus 's theor?_contradicts Ptolemey's. 
But P toTemeyis-theory is clearly false. 
So Copernicus 's theory must be true. 



3. Every analytic statement is a priori. 
Ghly a priori statements are analytic. 
Therefore, all a priori statements are analytic. 



4. Anyone who uses language uses abstract ideas. 

But animals do not use language^.- 

Hence, animals do not use abstract ideas. 
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SUPPRESSED PREMISS EXERCISE 



— . - _ , '_ 

Purpose ; A technique to illustrate the concept of enthymemes and 
provide students with practice in working with them. 

Description ; The instructor lists several arguments with one or more 
premisses omitted on an overhead transparency or a set of worksheets* 
The students are required to fill in whatever premiss is required 
to make each enthyrreme a valid argument* 

Learnfnq Principle - Practical appl icatibni'of general principles 
promotes comprehension. 

Time Required for Use ; 1 0-45 mi nutes 



Preparation 



Materials Required : Dvferhead transparency or 

Blackboard & chalk or 
Handouts 

Production Steps ; The instructor writes out several arguments, leaving 
blanks for. one or more premisses. 



Te ach'/ng Suqgestibris . : . . 

1. this technique works well in conjunction with assignments/ in 
identifying and formalizing natural language arguments in their 
natural contexts. 

Z. It seems best to start with rather simple examples and work 
gradually towards more complex ones: • 

3. This technique provides a good lead-in to a presehtatibh oh . 
natural deduction. 

4. This technique can- be used with classes of any size and also 
recitation sections. 

(Refer to example on the following pa-ge*) 
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Enthymeme Worksheet- 

Fill in whatever premiss is needed to make each enthymeme a valid 
argument. 



There are bacteria on Mars. 

1. 

? 

. • .There is water on Mars. 



Some parents are fathers. 

2. 

? 

.•.Some parents are men. 



The pyramids were not built by primitive backward people. 
3. _ 

.'.The pyramids were not built by the ancient Egyptians. 



Tom believes in ancient astronauts. 

4. 

_ __ ? . 

.-.Tom thinks that people who lived long ago were more stupid than 
people living today. 

Only bright students can find the missing premiss. 

5. 

? 

. • .Boy, am I a bright student! 
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TRANSPARENCY SEQUENCE 
EXPLAINING APPtlCATiON OF RULES 



Purpose : To show the requirements for a syllogism; 

Description : This device consists of a transpareheywith a 
sequence of rules. The first requirement. for a syllogism is 
located at the top of the transparency. In a progressive 
manner, the four subsequent sections present the four additional 
req uirements. 



4eam Pr iri mxi.^ : Material learned in several spaced trials is 
retainet' better than material learned an iMsse. 

Time Reg tfi raj for Us^: 10-15 minutes 



Preparation -- - - - 

Ma te r i a 1 Req u i re d : Transparency 

Production Steps : 1. Write the first rule at the top of a . 
transparency. _ _ 

2. Place each subsequent rule so each 
additional requirement falls beneath the preceding requirement. 



Teaching^ Suggestions 



This technique presents infortna t ion in a sequence to avoid the 
conf us i on whi ch may res ul t from unmaski ng _al 1 of the requi remen ts 
at^ne time. During the lecture, the instructor ma^ the 
components step by step as each is discussed. An piece of card- 
board can be used to mask sections^of the transparency not being 
discussed at the moment. An alternative mode of presentation 
might be to cut the transparency (from right to left) to permit 
one rule after another to be flipped down on to* the overhead 
projector. 

(Refer to example on the next page.) 



DEMONSTRATION OF MULTIPLE REQUIREMENTS 



(ij A valid standard-form _ A 2 

categorical syllogism All (2) are © 

must contain exactly No G are F 
three terms each of 31 

Which is used in the No © are H 
same sense throughout 
the argument. 



(2) In a valid standard- 
form categorical 
sy 1 logi sm, the mi ddle 
. term must be distri- 
buted in at least 
one premiss. 



distributed 




H- are G 
No^© are -F^ 

No F are H 



(3) £n a valid stahdard- 
form categorical 
syllogism, if either 
tenm is distributed in 
the conclusion, then 
it must be distributed 
in the premiss. 



distributed 

All (H) are G 
No G are F 



No 



are 



T 

distributed 



(4) No standard- form 

categori ca 1 sy 1 1 ogi sm 
is valid which has 2 
negative premisses 



not negative 

All H are G 

^ ^No G are F 

negative No F are H 



(5) If either premiss of 
valid standard- form 
categorical syllogism 
is negative, the con- 
clusion must be 
negative. 

negative 




All H are G 

No ^ are -F 



F are H 
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STUDENT GENERATION OF TABLEAUX RULES FOR NON-STANDARD CONNECTIVES 



Purpose : To help the student in seeing how tableaux rules are derived 
from the semantic functions given in basic truth-tables. 

Description : The instructor gives the students truth tables for one 
or more non-standard sentence connectives and asks- them to derive 
the appropriate tableaux rules for these connectives. 

Learning Principle : In generating the rules for non-standard connec- 
tives * the students recapitulate the reasoning logicians use to 
relate syntax and semantics. 

Instructional Tirr^ Requ tesd: Variable 



Preparation 



f^d terials R-^quired : Blackboard and chalk or 

Handouts or 

Transparency for overheads 

Production Steps : The instructor writes one or more truth-tables for 
non-standard connectives and appropriate instructions. 



Teaching Suggestions 



1. This technique is applicable only after the students have seen rules 
for the standard connectives derived from their truth tables. 

2. This technique can be modified for use with truth trees and natural 
deduction. 

3. This technique is very effective when used as a classroom exercise 
in which the students are divided into small groups, each of which 
is assigned a different connective. One member of each group should 
be called oh to explain the reasoning which led to the answer. 



(See Tableaux Rules on the following page.) 
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Since there are as many different logical cpnnecti 
are different truth tables, we could always introduce new connectives 
until we ran out of truth tables. Suppose we introduced the 
connective 'X* into our language with the truth table below. What 
would the tableaux rules, X-left and X-right have to be? 



p 


q 


pXq 


T 


T 


f 


T 


E 


T 


E 


T 


F 


F 


F 


F 



X-left 



pXq 



X- right 
pXq 



What English language expression could we use 'X' to translate? 



Here is another non-standard connective. What would the tab- 
leaux rules for it have to be? 



-? 


q 


pNq 


T 


T 


F 


T 


F 


F 


F 




F 


F 


F 


T 



N-left 



pNq 



N- right 
jpNq 



What English expression could we use 'N' to translate? 



STRUCTURED OVERVIEW DESIGNED FOR GENERATING STUDENT EXPLANATIONS 



Purpose : To develop understanding of the interrelationships among rules 
arid strategies of natural deduction/derivation or semantic tableaux. 

fieSHGr4i)ti^ : In a handout sheet, the components of a unit of study are 
identified and_hierarchicall5' charted. In the space following the 
term or rule, the student supplies his explanation. 

Leirninq Prii^cipTe : The corrbination of diagrarmatic and 
self generation of explanations will facilitate learning. 

Time Required for Use: 15 minutes for distribution and explanation 



Preparation 

Materials Required : Paper, pen^ reducing copier (if needed) 

Production Steps : 1. Organize and reproduce unit material. 

2. Type, copy. 



Teaching Suqq€St4oflS 

•Distribute the structured Gveryiew to the students before class. The 
students supply their own words as the material is presented in the 
lecture or as they review their notes or the reading assignment. This 
device may also be used in small groups with students working together 
to supply the definitions or explanations. 

(See structure review on following page). 
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flATURAL DEDUCTION - A procedure for constructing valid arguments 



Bases: 








Consistency metatheorein- 






Coiiipleteness metatheorem- 




Preniiss Rule- 



Ru]fi4)iiejierati5n- 



lon- 



\0 



Set up Strategy- 



Elimination Strategy- 



el iin 



elim 



elim 



el IIP, 



+ strategies and .Introductions 



elim 



Strategy of working from a 
disjunction- 
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REVERSE REASONING PROCESS 




FOR RULE COMPREHENSION 







Purpose : To assist stadents in learning the rules of natural 
deduction/derivation or semantic tableaux. 

Descriptibh : Students are provided with handouts which supply 
the conclusion of the application of a rule, and they are 
required to complete the steps leading to that conclusion. 

Learning Principle : Student application of a rule will facilitate 
learning. 

Time Required for Use : 5-7 minutes 



P^'^ga^'^ti^ Dn 

Materials Requi red : Paper and pencil 

Froduction^Steps^ : Create handout which depicts result of the rule. 



Teaching Suggestions 

This device may be used at the completion of the unit so the student 
may determine if he has learned the rule in question. 



(See example on the following page.) 
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Example: Rules used in natural deduct !0»n/derivati on 



Write the appropriate steps needed to reach each conclusion. 



AvB 



A3B 



A&B 



A3B 



Symbolically represent the use of the elimination rules to reach the 
following: 



~ elim 



rsj elim 



Selim 



rDelim 



Velini 



B (or A) 



A (or B) 
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aOW-CHART TO ILLUSTRATE 
SYSTEMATIC REASONING 



Purpose : To enhance student appreciation- of and competence in 
reasoning in a systematic fashion. 

Description : _ Using a simple example, the instructor shov;s the kind 
of_ reasoning needed to construct a natural deduction, and then 
illustrates It in a flow-chart. 

iearninq Principle : Step-by-step and cyclical processes are more 
easily grasped when presented in a flow-chart format than when 
Just described verbally. 

Time Required for Use: 2Q-30 minutes 



Preparation ^ 

Materials Required ; T. Chalkboard & chaTfc or overhead projector 

2. Mimeo or other standard forms of reproduction 

Production Steps : 1. Draw up f !QW-chart. 

2. Reproduce flow-chart handouts. 



Teaching Suggestions 



1. This technique is adaptable to any systematic, step-by-step 
process. _ _ 

2. When the students have become familiar with the flqw-chart 
techni que they may be given assignments in which they must 
construct flow-charts for simple processes with which they are 
already familiar (e.g.^ constructing a semantic tableaux* etc.). 
Such exercises enhance analytic abilitiss, 

(Refer to flow-chart on the following page.) 
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Flow-Chart Of Reasoning Used To Construct A Natural Deduction 



START 



Does the element needed (for the 
CQhel ij sldri) appear in a formula above? 

NO 

______ i_ 



YES 



What is the main _ 
connective of lhe famula? 



What rule is needed to 
extract the element? 



_j_ 



What additional element is 
needed to apply the rala? 



Is the additional element 
freely available? 



Apply the 
rule 



I 

NO 



Can the element be constracted 
from available formulas? 



YES 

What connective 
does the element 
have? 



NO 

i 



J 



Try indirect 
proof 



What rule is 
heeded to introduce 
the connective? 



Gah the rule be appli ed tLQW ?[ 




Is it available^YES 
as part of a 

formula? r^NO-* 



ye; 



Apply 
rule 



the 



NO 



213 



ERIC 



. MULTI-GOLORED TRANSPARENCIES 
TO ILLUSTRATE A VENN DIAGRAM 



P^urpose : To demonstrate the symbolic equivalence of the Venn Diagram 
markings to the categorical sentences of a syllogism and to use 
the Venn Diagram to determine the validity of a syllogism. 

Description : This device, consisting of a transparency and three 
overlays, can be used to demonstrate the translation of the 
categorical sentenceforms of the syllogism to the Venn Diagram. _ 
The transparency contains a Venn Diagram and the syllogism^ itself, 
dverlay Number One supplies the shading of the Venn Diagram required 
to depict the first premiss sentence. Overlay Number Two supplies 
the shading of the Venn Diagram required to depict the second premiss 
statement. The third overlay "cbhtains a Venn Diagram for the con- 
cluding sentence. The student should determine the validity of the 
argument by noting if the shaded areas of the premiss and conclusion 
Venn Diagram are identical. 

beaming Principle : Visualization facilitates learning. 
Time Required for Use : 5-10 minutes 

Preparation _ 

Materials Required : Transparency and three overlays 

Overhead orojector markers 

Production Steps : 1. Copy tne syllogism and a Venn Diagram on the 

transparency. 

2. 0n the first overlay^ shade the proper areas of 
the Venn Diagram. _ _ 

3. Qh the second overlaps shade the proper areas of 
the Venn Diagram to reflect the second premiss. 

4. Oh the third overlay, depict the conclusion 
sentence. 



Teaching Suqqestidns. 



In lecture, this device could be used to establish the link between 
.categorical sentences and the Venn Diagram. 



(See diagrams on the next four pages.) 
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All men are mortal 
So e rates is a man. 



Socrates is mortal 
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Overlay Number One 
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Overlay Number Two 




Some F are G. 
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Overlay Number Three 



Some ^ are H. 
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FACULTY EVALUATIONS OF THE TECHNIQUES 



At the end of the project* s final trimester, the instructional 
devices and techniques in this chapter were presented to avai1?^hl«' 
members of the Philosophy Department for evaluation. Their c'-i -'its 
are presented here. 

1. Philosophical Intuition Survey 

-"this device looks very interesting. It should help 
the instructor as much as the students." 

-"It looks fine. It should help interest the students 
from the very -first meeting," 

-"The students are likely to be more willing tp talk 
once they have articulated answers to these questions." 

-"The questions are very good." 

2. Philosophical Logbook 

-"I certainly think that the idea of marking and writing 
out difficult passages is good." 

-"Ir they kept the log regularly, it would really help 
a lot." 

-"This is much more constructive than simply asking 

the students about their problems at the end of a 

lecture. It makes the process of helping thein systematic." 

-"This technique will bypass the students' fear o^ asking 
'stupid* questions." 

3. Student Participation in Dialectical Reasoning 

-"This is best used in small classes of 15 or so, or 
in recitations, so the instructor can supervise it 
properly." 

-"It would be a good compbheht to run for a couple of 
weeks or so, especially in informal logic or courses 
dealing with Plato." 

-'4f the students like it, it will be very good." 
259 ^"^^^ 



4. Pictorial Representation of Metaphysica: Theories 

-"It can make the relationships bet aen things much 
clearer." 

-"This is an excellent supplement to the lectures and 
readings ." 

5. Demonstration to Contrast Different Types of Reasoning 

-"Very good if you have a bit of actor in you." 

-"You should emphasize that inductive and hypothetical 
arguments can have true premisses and still have a false 
conclusion." 

6. Verbal /Visual Binary Presentation 

-"This is a useful supplement." 

-"It should help make things clearer." 

7. Definition exercise for Disarrfiiguation 

-"This is a good spot-remedy for dealing with student . 
problems." 

-"It*s ce5'-rl-viV a useful thing to do." 

-"A good way to deal with the trouble homophones car 
cause 

8. Formula Building and Verifying 

-"It's useful, and a good time-saver, too." 

-"It will help the students get clear on grarnnar." 

9. Overlay Transparencies and Worksheets for Interlinear Translation 

-"Students often try to do something like this on thei r 
own. This technique will give them systematic guidance. 

-"I like the idea of using overhead projectors for this: 
you earn get the arciuments prepared beforehand and avoid 
wasting class time \yritirig on the board." 

-"I think translation should be done like this, system- 
atically, — otherwise the students tend to flounder about." 
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10. Small group Process for Categorization 

-"This is good. I like the idea of the students' 
geheratihg^thei r own English-to-logic lexicon." 

-"You could also use this on the board with the whole 
class, or even as a hand-out for the student to use 
individually." 

11. Translation of Non-truth-functional Operators 

-"Students usually have trouble with this concept, but 
this should help." 

-"I like the way students are led to confront the limita- 
tions of the truth-functional connectives." 

-"This should make the students think more carefully 
about the logical content of what they read." 

12. Invalidity Recognition Through Counter-examples 

-"This device makes the topic very clear and straight- 
forward. 

-"Very good if you have time for i*.." 

-"I'd like to use this regularly In an informal logic 



course. " 



13. Suppressed Premiss Exercise 

-"This helps develop a skill that is too often neglected.'' 

-"I like this exercise. It should be used regularly 
in informal logic." 

-"The instructor should emphasize that the added premiss 
should generate a valid deductive argument, not just a 
good inductive one." 

14. Pictorial Semanti cs' for Categorical Sentences 

-"Very dramatic and vivid. The students will really 
remember it." 

-"This .should put the point across without getting all 
tangled up in the semantics of quantifiers and the 
problem of the material conditional." 
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15. Transparency Sequence Explaining Application of Rules 

-"A clear an^l useful device." 

16. Mul ti-Golored Transparencies to Illustrate a Venn Diagram 

-"You could get through a lot more examples using this." 
-"The use of the overhead projector should add vividness." 

17. Student Generation of Tableaux Rules for Non-Standard Connectives 

-"This gives the students a good idea of how 
logicians think." 

18. Structured Overview for Generating Student Explanativ'^ns 

-"This is the sort of thing that's heeded to show 
the students how to take more Effective notes," 

-"Students can refer to this when they get lost." 

-"The instructor should supervise this carefully." 

19. Reverse Rear -^cess for Rule Comprehension 

-"Tnis ^..pecislly good for teaching Fitch-style 

natural :ion." 

-"The reverse reasoning feature of this device connects 
well with how the rules are actually used. 

20. Flow-chart to Illustrate Systematic Reasohahg 

-"This is easier to use than a verbal description." 
-"A good thing for the student to have at his elbow." 

A complete evaluation of each technique will require its 

use by several faculty members. Obviously this press will extend 
a number of years into the future. 
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Chapter 9 

ADAPTATIONS OF INSTRUCTIONAL TECHNIQUES 
FOR USE IN OTHER DISCIPLINES 



_ The three_discipljnes chosen for major attention in this ^ 
investTgatjon were selected as representative of the broad grqaps of 
disciplirtas — logic from the humanities^ physics from the nataral 
sciences, and psychology, classed in this case as being from the social 
seieriees. (The one trimester of work with ah English composition course 
was extra and exploratory; the data from that investigation are -listed 
in Appendix A.) Because of this distribution of the three main disci- 
plines, the instructional techniques collected for use in each one, 
in many cases, can be adapted for use in other related disciplines. 
Also, some_of the techniques can be adapted to courses in areas quite 
different from those in Which they were demdristrated. 

A few suggestions for use by faculty members who want to utilize 
the techniques in devices in other fields are offered here. 

In the Humanities 

The items listed below are especially useful in various areas 
of the humanities. 

1. Inductive Learning Demohstration Using Flash- Sards, page 46 

This device can be used to demonstrate the n^KJ?ssity of 
being motivated in order to learn efficiently. It can be 
used with any subject where the instructor Wants to impress 
upon students the importariceof beccming actively Involved 
in order to succeed.. It would be particularly useful in 
English arid foreign languages. 

2. Coritrastirig Designs to Explain a Process, page 48 

the device helps students recognize pe importance of good_ 
organization of information as an aid in understanding. It 
would be useful in courses in linguistics, in English writing, 
and in speech. 

3. Structured Overview of a Chapter, page 51 

This is a procedure to help students perceive the relation- 
ships of the main and subordinate Ideas in a chapter. It 
is useful in every field. 
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4. Goneept Attainment Technique, page 54 



This simple chalkboard procedure can be used to introduce 
any important new term. It is very useful in every field for_. 
presenting terms that are quite strange and that are important 
enough to justify investing twenty minutes for their intro- 
duction. 

5. Three-Step Abstraction Process for Teaching a Complex 
Concept, page 56 

This technique requires the use of a series of pictures 
that illustrate a process to be learned. Students observe 
each step and generalize the principle involved in the 
process. It is suitable for teaching a few complex 
concepts in any field. 

6. "Cloze" Technique for Teaching terms, page 62 

A couple of drawings illustrating a set of related terms 
are used to enhance a lecture] students are provided with 
a worksheet oh which they fill in the terms asa self- 
testing procedure. This might be especiallyuseful in 
music, linguisiicSi philosophy, theatier, engineering, 
library science* and any of the health professions. 

7. transparency with Overlays to Explain Physical 
Characteristics, page 67 

Tha transparency with overlays can be constructed to show 
anatomy^ musical composition, or stage design. Therefore, 
it would be very useful in art, in music, and in theater, 
as well as in other fields. 

8. Set of Slides to Illustrate Perceptions * page 72 

Set^ of slides can be used to lead students to perceive 
?i^Tii1arities, differences* and sequences in :eyery_field_ _ 
of study. In art, slide pictures can illustrateperspective, 
use of space, techniques for producingrhythm, and other 
aspects of design. In foreign language_instruction they 
can illustrate similarities and contrasts in cultural 
values and custOTS. The ways touse slides in developing 
perceptions in theater,. engineering, business, and the 
health p:"ofes*sions are too numerous to mention. 

9. technical Vocabulary Log for Study Triads, pac?e 76 

Students keep a log of difficult technical terms and use 
a few minutes once every v^eek or two to test each oth :r 
informally on the terms as th^ work in groups of three. _ _ 
This technique can be very useful in every field where there 
is a fairly heavy load of i^chnical vocabulary. It vvould 
be a good rsinforcer in forelgr; language study, also. 
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10. First-Hand Concept Development Experience, page 79 

Although the specific experience described here will 
introduce on one particular concept, other brief 
experiences can be devised to introduce any number of 
other concepts, in teaching foreign languages, particu- 
larly, words can be pantomimed to clarify and reinforce 
understanding. T^e same is true in theater studies. 

n. Transparency Py''^\n6 Illustrating a Developmental 
Process, page S5 

This series of transparencies, with one growirigout of or 
fitting over another, can be used to show modifications in 
any growth process or in any historical sequence. There- 
fore, devices of this type would be useful in linguistics, 
music* philosophys and other fields. 

12. Contrasting Experiences to Clarify a Process, page 94 

In this situation the studen are given an experience 
in inductive reasoning and one in deductive reasoning in 
order to clarn'fy the differences in processes. Similar 
contrasting experiences can be devised to teach such things 
as differences in language structures^ differences in 
literary forms, differences in musical forms, differences 
in art techniques, and differences in many other areas, 
ednsequently, the technique is useful in most fields. 

13. Self-Testing Technique to Foster Comprehension, page 96 

This procr^dure provides students with a limitet^ tima to 
study a set of concepts on two pages from the te^:'s^ then 

gives them a shdrtcheck-test on their learning . it 

commands their full concentration and helps them pe- jeive 
exactly how successful they are in study. It can be very 
useful in every field that has a body of content to be 
learned. 

14. Folding Chart, page 104 

This is a simple chart to illustrate how a cognitive 
process is transformed into an overt behavior. Charts of 
this type can be prepared easily to clarify any process 
that is more easy to understand when a visual dimension is 
added to the verbal explanation. In art, itcould be used 
to explain the transformation from conceptualization to 
visual form. In language studies it could be used to 
illustrate the change in meaning or pronunciation of a 

word from an earlier time to a later time;_certainly 

something like the great vowel shift in English could be 
clarified this way. Before-and-after changes can be illus- 
trated with such a chart in art, theater, philosophy, and 
other fields. 
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15. rransparency Summarization Set» page 106 

This base transparency with pverla^^^ and 
relates key ideas about a developmental process. This 
type of transparency set is commonly used in all fields 
of instruction. 

16. Expanding Chart, page ICS 

This ch^rt expands vertically in fdldstd show stages in 
a developmental process. It is suitable for use with any 
explanation that begins at a base level and moves upward 
in stages. 

17. Transparency Set to Abstract Key Concepts, page ilO 

Like the transparency summarization set, this device begins 
with _a_ base transparency and with overlays _tp add essential 
surmiaries of information for different stages of a process 
or a deyelppmental sequence. It adds , however, additional 
overlays on which large writing is used tps how the ke^ 
ppint thatcan be abstracted from each brief explanation. 
This ^/ocedure is useful in leading students to distill 
crucial points from explanations in philosophy, f me arts, 
library science, and mc^t other fields. 

18. Peer Group Interaction to induce a Set of Concepts, page 133 

Students work on definitions of terms or processes in 
small groups and then rotate group membership to share and 
refine the definitions. This technique is suitable in 
any field where a nu:::ber of technical terms must be learned. 

19. Structured Surmiary Block Design, page 136 

A "modular block" of content is presented to students; 

it consists of lists of summary statements ab^ 
The i*tvdents differentiate amorg main, ideas and supporting 
details, then arrange them in the righ^ order. This 
procedure for organizing their thoughts would be useful 
in the classics, in linguistics, in philosophy, and in 
library science, as well as in other areas of stt'Hy. 

20. Pocket Chart to Portray Analogous Terms, page 160 

Thispecket chart permits rapid construction of analogies 
by slipping the cards that display various terms into the 
charts. Such use of analpgies can be useful in teaching 
feraicn languages, English literature, speech, and library 
science. 
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21. mustrated Question Sequence to Develop Concepts, page m 

This device is used to help students obtain understandings 
of the differences between "ordinary" words and the same 
words used as technical terTns^__The differences are con- 
trasted with drawings and pointed questions in ordertb 
help_students remember. The device would be useful in 
teaching art, classics, linguistics; music, and library 
science. 

22. Semantic Differentiation of the Properties of a Tem^ 
page 184 



The term to be learned is stated above a series of scale 
lineshaving polar dppqsites at the ends. Students try 
to select the point between the polar qualities that best 
deSTibes the target tertn on each scale . Th,is helps to 
make their understanding of the tenn more precise. The 
• device is useful in every area of study. 

23. Phnosophical Intuition Inventory, page 21D 

T;^^ students are given a short-answer questionnaire that 

ks them to give their views on a variety of issues, 
■'he procedure provides a ''mental scaffolding" for a course 
and can be useful to both the students and Instructors at 
the beginning of classes in art, classics, literature, 
music history, theater, and foreign languages. 

24. Student Participation in Dialectical Reasoning, page 216 

Students work in triads, having three technical terms or 

^ules assigned. They take turns explaining one_of_the ideas, 
and the other two students lead them through_Socratic 
questioning to make the explanation more complete as 
needed. The technique i5 useful in all areas of study. 

25. Invalidity Recognition through Counter-Example, page 240 

Students are given a list of statements about a particular 
principle or theory. Some of the statements are valid , 
while others appear valid if the student does not_have a 
clear understanding of the principle or theory. Students 
try to determine which statements are valid, which ones are 
inaccurate, and which ones are the opposite of the theory. 
They discuss their reasons for responding the way they do. 
This technique is useful in every area of study where 
theories and principles are presented. 

Among the five dozen techniques and devices described in 
Chapters 4, 6, and 8^ instructors will discover a number of others 
that can be adapted for use in the humanities. 
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In the Social Sciences 



The items listed below are especially useful in tbe social 
sciences and in social work, professional education^ business, and 
law. Many are the same as those recommended for the humanities, but 
some are different. 

1. Philosophical Intuition Inventory j page 210 

The students give their views on issues to be dis jssed in 
the course by responding to a short-answer gues 
This provides a "mental scaffolding," or orientation, for 
clas:> discussions which can be useful in studying history, 
economics, political science, sociology, social work, 
Drofessional education, business', or law. 

Philosophical Logbook, page 212 

The student prepares a weekly three-fDage log of [Droblems 
related to a course. Gri the first page he/she notfis 
problem terms ^ issues > and concerns that need clar--*^! cation 
On the second_page he/she gives resjDbnses found in t^xts or 
references. On the third page he/she tapes clippings from 
current nevispapers and magazines related to the topics or 
problems. This techrique would be particularly useful in 
political science^ sociology^ and professional education. 

3. Definition Exercise for Disambiguation, page 226 

Students are given a worksheet on which the instructor has 
listed groups of terms that often are conf^^ the 
spaces provided the students write the definitions, under- 
lining the portions that marj one term different from 
another. This is useful in avery field of study. 

4. Multicolored Transparencies of Venn Diagrams, page 254 

Venn diagrams are used to show overlapping of Influences 
on any event. _ If cfce diagrams arii colored in certain ways* 
additional colors Will appear where there Is 5 double 
effect. (Blue and yellow Will produce greeny if the colors 
are cleJ^r*-^ ^^ns device would be useful in economics, 
busine : ^ :;; -fessional education. 

5. Student ^ivi^'^tion in Dialectical Reasoning, page 216 

Students are assigned three trchnical terms, rules, or 
theories to discuss in triad groups. Each takes a turn 
explaining one of the ideas, and che other two students 
consider whether the explaratiori • are complete. If not, 
they lead the first studenc by Sccratic questioning to 
state the idea more fully and accurately. This technique 
should be useful in anthropology , economics ^ hi story ^ 
political science, sociology, ba^iness, lev/, social work, 
and professional education. 
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6. Inductive Learning Demonstration Using Flash-Cards 5 
page 46 

Students spend about one minute in learning to associate,, 
several short words with numbars. Then they discover that 
they did not dc as well in incidentally learning th^ 
on which the numbers were written. This should impress . 
upon them the importance of having their clients motivated 
to learn — intend4ng to learn._ The device is particularly . 
useful in teaching business, social work, and professional 
education, as well as the related disciplines. 

7. Contrasting Designs to Explain a Process, page 48 

Students are asked to learn to designs that are exactly 
alike in content, but. very different in arrangement. From 
this experience they learn the importance of good organization 
of information todevelop understandings. The device is 
useful in every discipline and in every area of professional 
study. 

8. Structured Overview of a Chapter, page 51 

A chapter's structure is shown by use of an outline or 

a diagram; this helps students see the relationships of 

main and supporting ideas. It is useful in every discipline 
and professional field. 

9. Concept Attainment Technique, page 54 

Students look at_an entirely new term bri the chalkboard 
and_ask questions in trying to understand it. As the 
instructor answers "yes" or "no" to the_questions * the 
meaning of the term. begins to emerge. This techniqueis _ 
useful in every field for terms that are important enough 
to spend twenty minutes bri in class discussion. It would 
not be used frequently, but would have a strong novelty 
value in teachirig. 

10. Diagrammatic Representation of an Explanation, page 58 

This device involves use of a base transparency of a 
figure (normal curve, in the illustration) , with overlays 
that change the distribiJtion of materials within the 
figure. Such a device could be constructed for use in 
economics, business, professional education, and possibly 
other fields. 
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n. "Gldze" Technique for Teaching Terms, page 62 



A lecture is illustrated with orie_br more drawings that 
show imjJbrtarit technical terms. Then students are provided 
with a worksheet showing a paragraph with the terms omitted 
(terms are listed below). They insert the terms in the 
correct blanks and check their own answers from another 
transparency. It appears that this device would be very 
useful in anthropology, sociology, economics, business, 
law, social work, and professional education. 

12. Accordion Chart Illustrating Language St^le, page 74 

The two charts that are shown are used to explain "removed 
in time'' and "removed in space." Other charts of this 
type could be developed to show idiomatic expressions in 
foreign languages and unique expressions that are. common - 
to economics , sociology, social work, professional education , 
and law. Each of these fields has a number of examples of 
"professional phraseology" that can mystify students if 
not illustrated in some way or contrasted with more familiar 
expressions. 

13. Transparency with Overlays to Explain Physical Charac- 
teristics ^ page 67 

A base trahsparehcy showing the .general outlineof any 
object can be provided with overlays showing and labeling 
specific parts,. This device is useful in;anthropology, 
history, political science^ social work, professional 
education, and other fields. 

14. Technical Vocabulary bog for Study Triads, page 75 



Once every week or two. students are divided into groups 
of three to study and test each other on technical terms 
they have been keeping in a dally log. This technique is _ 
useful in every field having S number of terms to be learned. 



15. Quick Demonstration of a Psychological Function, page 78 

the instructor can personally demonstrate or arrange for 
a student to demonstrate such things as the class reaction 
to having one member severely scolded, the reaction to 
flattery,_the reaction to a biased statement, or the 
reaction to a particular type of drawing. Such a demon- 
stration would be useful in teaching political science, 
sociology, social work, business, law, or professional 
education. 
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16. Mini -Experiment to Demonstrate a edhcejDt, page 8b 

Brief informal experiments can be provided to demonstrate 
such things as ESP, mnemonic devices, effectiveness of 
different forms of argument, _or the. presence of different 
points of view oh a topic. These illustrate an idea much 
more fully than words alone, and are useful in teaching 
most of the social sciences and related professions. 

17. Transparency Pyramid Illustrating a Developmental 
Process, page 83 

A series of transparencies ,_with_one fitting over another, 
can be used to show modifications in a_growth process or 
in a historical sequence^ Devices of this type can be 
constructed for use in anthropology, economics, history, 
sociology, political science, business, social work, and 
professional education. 

18. Contrasting Experiences to dlarify Processes, page 94 

Here the students are guided in classroom experiences that 
are distinctly different. For example^ they might have a 
brief experience in cooperation vs. one in compet1tion_or 
discrimination, one in low-key argument vs. one in high- 
pressure argument, or others of a more technical nature. 
This techhique, it appears ^ would be useful in economics, 
political science, sociology, social work, business, law, 
and professional education. 

19. Self-Testing technique to Foster Comprehension, page 96 

The students are provided with a limited time to study a 
set of concepts on two pages from the text, then given 
a short i non-gradedcheck-test. This commands their full 
concentration and helps them understand exactly how success- 
ful they are_ in study. It can be useful • in every field, 
especially on pages where careful concentration is needed. 

20. Folding Chart, page 104 

This simple chart illustrates how a cognitive process is 
transformed into an overt behavior^, Chartsof this type . 
help students greatly when the textbook wording is heavi ly 
concept-loaded. It also can be used to show changes in a 
situation through different periods of time. Consequently, 
it would be useful in teaching anthropology , ^hi story , 
sociology, business, and professional education. 
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21. Expanding Chart, page 108 

This chart expands vertically in folds to show thestages 
in_any developmental process.. It woald be particularly 
useful in anthropology, sociology, political 'science, 
social work, or professional education. 

22. Transparency Set to Abstract Key- Concepts , page iio 

This device has a base transparency with oveflays:that_ 
summarize essential information in steps or stages. _It 
adds additional overlays on which large writing is used 
to show the key point that can beabstracted from each of 
the brief summaries. This process is useful in leading 
students to distill _crucial points from explanations in 
every discipline and field of professional study. 

23. Accordion Charts Presenting Heuristic Strategies, page 127 

The charts show different sequences of steps in heuristic 
problem-solving. They can be useful in a number of areas 
of instruction. 

24. Structured Suinnary Block Design, page 135 

A list of main ideas arid supporting statements on a 
particular block of content is given to the students in _ 
mixed order. They wdrk individually or in small_grqups to 
sort the statements into proper sequence._ This procedure 
is useful for helping students organize their thinking 
in every field of study, especially as a review activity. 

25. Etymological Charting of Technical Terminology, page is8 

The historicaldevelqpmeht of the meaning (and perhaps 
the pronunciation) of a terra is charted on a timelirie 
illustrated by pictures or diagrams. This additional 
experience using c second mode of perceptual input makes 
a strong impression on the student's memory. It is useful 
in every field of iristruction. 

Instructors in the social sciences arid related professional 
fields will find a number of other techniques bhat they can use in 
Chapters 4, 6, and 8. 
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In-thi-Natural/Physlcal-Sciences 



The techniques and devices listed below are especially useful 
in the natural sciences, in engineering and in the health-related 
professions. Because some techniques are useful in every field of 
instruction, the ones listed here will duplicate some of those 
mentioned earlier in this chapter. 



1. Critical Attribute List to Define Technical terminology, 
page 144 



Students bring with them to a learning situation prior 
knowledge which_can assist or hinder in the understanding 
of a concept. The technique described on page 1A4 — helps 
the student differentiate between attributes which do not 
directly relate to the technical definition. Instructors 
in any field that includes terms having dual meanings may 
want to utilize this technique. 

2. Rating Scale to Differentiate Between Technical Terms, 
page 164 

Technical terms that appear to be similar oti the surface 
may have shared qualities that actually differ. The rating 
scale technique helps students to see how two similar terms 
contrast on specific qualities.. It may be used in many __ 
courses, for example in the health-related professions to 
differentiate between various symptoms of diseases or in ^ 
neology courses to point out the differences in metamorphic, 
sedimentary^ or igneous rocks. 

3. Paired Comparison Technique for Concept Clarification, 
page 188 

In many units the concepts under study can be organized into 
a hierarchical classification system which demonstrates^ 
how the temis_relate to one another. The paired cdmpari son 
technique leads students to analyze and compare definitions 
of a number of concepts so that they can be grouped in 
hierarchical fashion. It can be usedin any science or 
science-related course which covers classification systems 
or well-ordered units of study. 

4. Accordion Charts Presenting Varied Heuristic Strategies, 
page 127 

These accordion charts expand vertically _with_each cell 
-"representing a single step in aheuristic strategy. ^Students 
are able to review several different methods of solving 
problems and are urged to adapt a system which best meets 
their heeds. The use of_ accordion charts would be of value 
to students enrolled in mathematics (word problems) , 
statistics (statistical design), and chemistry Iprdcedural 
steps). Of course, students will need ongoing practice with 
a chosen strategy if they are to become fully competent in 
its use. 
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Peer GrolijD Interaction to Induce a Set of Concepts, 
page 133 

Research has demonstrated that peer grdUp learriing activities 
are particularly helpful for students enrolled ill science 
classes. This peer-teaching technique draws upon peer group 
teaching experiences to develop precise definitions and 
explanations for concepts covered in class. It leads tp__ 
active learning that Involves all the members of the class 
or recitation section. 

Etymological Charting of Technical Terminology, page isg 

Scientific terms can often be traced back over the years to 
origins in Latin or Greek. The etymological charting device 
graphically charts the etymological development of a technical 
term. It can be utilized in virtually every science class. 

Structured Summary Block Design, page 136 

The students are given a list of main ideas and important 
details pertaining to asectibh of the text. They work 
individually or in small groups to sort the statements and 
technical terms into the proper blocks. The completed 
block design serves as a valuable retrieval chsrt in 
reviewing for exams. This technique can be used with any _ 
subject matter and as homework once the students have mastered 
the technique. 

Semantic Differentiation of the Properties of a Term, 
page 184 

Definitions of technical terms in the scientific fields tend 
to be rather precise with cernmorily accepted semantic bduh- 
daries. Technique number 8 leads students to develop a 
precise understanding of any term to be mastered. Students 
try to select a scale point between polar qualities that best 
describes a target term. Several sets of polar qualities 
are represented for each term. 

Philosophical Logbook, page 212 

Logbooks can be utilized in variousscience courses^ particu- 
larly those advanced courses concerned with major thematic 
issues. Thismultipurpose technique is designed: (1) to help 
studentsidentify comprehension difficulties, (2) to promote 
class discussions, and (3) to ehcburage the application of 
course concepts and theories to "real world" situations. The 
technique is used throughout the school term and serves as 
the basis for diagnostic teaching. 
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Many processes eari be made more ebmpreherisible by presenting 
them in forms other than expository text. Flow-charting has 
been found to be an effective alternative method for jareseriting 
this information. After students learn how to read a flow- 
chart ^ they can be taught to develop their own for study 
purposes. 

11. Structured Overview of a Chapter* page 51 

This procedureshould be used at the start pf_a newunit of _ 
study. The instructor introduces the most important main and 
subordinateideas by brie^^ 
them in a structure diagram tha^^ 

relationships. Research has proven that this technique is 
successful in classes such as mathematics and biology. 

12. Transparency with Overlays to Explain Physical Charac- 
teristics, page 67 

The transparency with overlays can be constructed to demonstrate 
botanical and zoological structures* geological time periods 
or formations, meteorol ogica] forces * etc. Therefore, the 
device can be usediri virtually all natural science or 
physical science classes* as well as in engineering and the' 
health-related profess ions. 

13. Technical Vocabulary Log. for Study Triads, page 76 

Technical vocabulary terrns haye been identified as th^^ 
common receptive communications problem by the students 
participating in the Languages of the Disciplines Project. 
One method for helping science students overcome such 
problems is to have them keep a log or card file of difficult 
technical terms. On a bi-weekly basis the students are urged 
to infcnnally test one another to permit them to monitor their 
comprehension 0"^ these terms. 

14. Verbal/Visual Binary Presentation, page 224 

Many receptive communications problems associated with 

technical teirms can be clarified by presenting the concept 

through discursive and pictoral modes. With the verbal/visual 

binary presentation* the instructor first provides a 

written definition or explanation for the tenn and then 
presents a pictoral representation (schematism, diagram, photo- 
graph, etc.) of the same_concept. Finally, the two represen- 
tations are related to each other through color-coded high- 
lighting, underlining, etc. The technique would be appro- 
priate for presenting formulae in mathematics, statistics, 
or chemistry classes. 
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15. Manipulative Mddel to Contrast Terms^ page 162 



Models are regularly used to defnonstrate cQncepts in science 
courses. The device shown on page shows how simple 
materials can be used to construct jnanipulatiye models that 
demonstrate several aspects of a concept c This type of 
device can be used in most courses for the sciences , 
health-related professions, and engineering; 

16. Student Participation in Dialectical Reasoning, page 216 

Students _are assigned to study group triads that meet through- 
out a term on a regular basis; The course instructor 
assigns three previously identified problematic language 
components to. the groups for study. Then after researching 
the material, one student explains an idea while another asks 
questions and probes for further clarification. The third 
student records the important points in a logbook. The 

roles are rotated for each idea being discussed. This 

technique can be Used in virtually all classes or recitation 
sections. A variation which can be used in more advanced 
classes would be to assign a single difficult problem that 
has several possible methods of being solved, 

17. "Cloze" Technique for Teaching Terms, page 62 

During a lecture the instructor uses an overhead projector 
toshow the class an illustration or diagram without the 
proper labels for the component parts, e.g. , the structure 
of a cell; The students are given worksheets with a para- 
graph that explains the structure; however ^ the majqrterms 
(labelsj are omitted (terms are listed at the bottom_of_the 
sheet); As the lecture precedes, the students_1nsert the 

correct terms in the blanks and_check their answers by 

viewing another transparency. This devi_ce_would be useful 
in courses such as biology^ zoology, anatomy, botany, etc. 

18. Concept Attainment Technique, page 54 

fhe_ instructor writes a_new_tenn to be clarified on the 
chalkboard. The students ask questions in trying to under- 
stand it. As the instructor answers the questions with 
simple "yes"_or "no" answers, an understanding of the term 
begins to emerge. This technique can be used in most 
science classes, but because of the time factor involved 
120 minutes) it should be used with important terms that 
might other//ise be misunderstood. 

19. Transparency Pyramid Illustrating a Developmental Process, 
page 83 

A series of transparencies ,_with_one fitting over another, 
eanbe used to show modifications in a chemical process or 
geological time sequence* Devices of this nature eanbe 
developed for use in biology, zoology, chemistry, geology, 
astronomy, mathematics, and health-related professions. 
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20. Three-Step Abstraction Process for Teaching a Complex 
edricepti page 55 

This technique utilizes a series of pictures or diagrams 
that illustrate a process to be learned. After viewing 
each step, the students generalize the principle involved 

in the process. It can be used for teaching complex 

concepts in most science, health-related, or engineering 
courses. 

21. Diagrammatic Representation of an Explanation, page 53 

This device involvesuse of a base transparency of a figure 
with overlays that change the distribution of material 
within the_figure. Such a technique can be constructed for 
use in physics, biology, erigineerihg, statistics, mathe- 
matics, chemistry, etc. 

22. Accordion Chart Illustrating Language Style, page 74 

In each field there are examples of "professional phrase- 
ology" that can lead the student to have learningdlfficulties. 
Often these problems can be overcome by illustrating,_pr ^ 
comparing and contrasting the language styles with familiar 
experiences. An accordion chart can be a successful device 
for introducing unique language styles in science classes. 

23. Philosophical Intuition Inventory, page 210 

The students are given' a_short answer questionnaire which 
leads them to describe their views on various it^sues which 
will be covered in class^ The technique leads the students 
to develop a "mental scaffolding'* that calls forth prior 
knowledge (as well as misconceptions) about varied topics. 
The instructor can review the inventory sheets as a diag- 
nostic activity. The technique can be used In any science 
course which deals with topical Issues. 

24. Self-Testing Technique to Foster Comprehension, page 96 

Each of the students is given two textbook pages consisting 
of a set of potentially problematic conceptsto study for 
a limited time. The students take ashgrt, non-graded 
check-test and are also asked to_predict their performances 
on the test, then the actual resuUs are compared with the 
predictions. This technique allows each student to realistic- 
ally judge how successful he or she studying a certain 
type of material. Throughout the term the instructor can 
make suggestions on how the members of the class might 
monitor their comprehension of the various problematic 
language components that are presented in the course. 
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This chart expands In a vertical mariner to show (1) stages 
in a process, (2) steps In an experiment, and (3) everits in 
a historical sequence. It is suitable for use with any 
explanation that begins at a base level and moves forward 
1n stages. 



The Chal4enqe 

tife is growth. Every excellent teacher seeks to grow throughout 
his or her whole career by multiplying and refiriirig his or her cache of 
instructional procedures. The techniques and devices described in 
this manual are offered in the hope that many college and university 
professors will find one or two* perhaps three or fdurt that will 
enhance their students V learning. And perhaps these experiences will 
enlist_sp!Tie_ facul ty_ members, in eyaluating the tech and in 

sharing their favorite ideas that have not been included here. 

The challerige is to seek the greatest rewards iri the life of a 
teacher by helping others, yburig- arid old, to become more enlightened 
A symbol of that challenge is the Cathedral of Learning at the University 
of Pittsburgh as described by^ a student from another country on the 
following page. 



278 

298 299 



e A r f? E 





-C4 



0 JL A £ 



{To 



TftAoagi 




.< fee 



-we 14 



I 



e/t<iitfe/t ant! 



. .rr r .n- 



A R M I W G 



30 




tJoA. Godl 



oi 



end 



you i^'^JLoMczi 
aind do i bt, \ 1 



I 



2Q 



279 



4fr 



References and 44^tggr'api^ 



American Association for Higher Education, quest fon: j ^l e vance : 

£ffectiv^ co11ege teaching (4 vols,). Washington, BC: U. S. Depart 
ment of Health, Education and Welfare, 1969. 

Arya, A. A. Introductory coMige physics . New York: Macmillan, 1979. 

Barnes, D. 5 Brittbh, d., & Rosen, H.z Language^ the learner and_the 
school (Rev, ed.). Middlesex, England: Penguin Bbdks^ 1971. 

Barowy, W. , & bochhead, J. Abstract reasoning in rotational physics . 
Amherst: University of .Massachusetts Cognitive Pevelopment 
Project^ Department bf Physics and Astronomy, 1980, 

Barrass, R. Scientists must wrtie^ . New York: John Wiley, 1978. 

Earrass, R. Vocabulary for introductory courses in bi^ Necessary, 
unnecessary and. misleading terms. JournaT of Biolo gical E d tu:at-iQn , 
1979, 1.79-191. 

Braun, J. J., & Linder, D. E. £sychb-logy today: An introduction . 
New York: Random House, 1979. 

Burgett, R^ E. ^eading-comprehension^ inthe content_fields . Platteville 
University of Wisconsin, 1976. (ERIG Document Reproduction Service 
No. ED 172-175).- 

Champagne, A. B., KTopfer, b. E.j S Anderson^ J. H^ Factors influencing^ 

the learning of classical mechanics . (Tech. Rep. 1979/23^. 

Pittsburgh: University of Pittsburgh * beaming Research and Devel- 
opment Center, 1980. 

Champagne* A. B. * Kldpfer, b. E. , Solpmpn^C. A.^ls Cahn^ A. D^ Inter- 
actions of students' kn^pv^ledg^i-with the^r compre hen s ion and de sign 
of science experimenti^ (Tech. Rep. 1980/79 ^ Pittsburgh: 
University of Pittsburgh, beaming Research and Development 
Center, 1980. 



Clementj Some- types^of— knowledge used in understanding. physics . 
Amherst : University of Massachusetts, Department of Physics and 
Astronomy, April 1978. 

Clement, d. Catalogue of -spontaneous analogies generated bsf^^tudmts. 
solving physics problems . Amherst: University of Massachusetts, 
Department of Physics and Astrdhdmy, June 1978. 



Clement, J. bimitatibns of formula-c enter ed-^opraacfaes^taq:m>b3^ 
solving Tr physics and engi^^m#i^w . Amherst: University of 
Massachusetts i Department of Physics and Astronomy, July 1979. 



28(3 



300 



Cdjjii I; M; Introduetiori to logic . New York: Macmillahi 1978. 

Balei E; i; Q'RbtirRei J.i S Bamming A. techniques of teaching 
vaeabulary . Menlb Park* CA: : Benjarnin/Cummings , 1971. 

Divine^ t. G. teachj ng study s ki 1 1 s : A gul^e^ for teach ers . Boston: 
Allyn & Bacon i 1981. 

Downings J., S Leong, C. K. Psyelw logy of readi as . New York: 
Macmillan, 1982. 



Drever, J. The penguifl 4 i ctionar. y-gf psychology (revised by H. Waller- 
stein). New York: Penguin, 1979 (originally published 1952). 

Duck, L. Tea ching wit h charisma . Boston: Allyh & Bacon, 1981; 

Ennis, R. H. Definition in science teaching. Instructional Science , 
1974, 3., 285-298. 

Evans, J. D. Technical terms used ihisehool textbooks of human 
biology. doSrnal of Biological Education , 1975^ 118-122. 

Evans, d. B. Towards^ a theory of technical ccjmmuni cation. Schoo4^ 
Science Review , 1973, 55, 233-241. 

Evans, <3; D. The treatment of technical vocabulary in textbooks of 
biology. Journal of Biological Education , 1976, T^, 19-30. 

Evans, J. D. Vocabulary problems in teaching science. School Science 
Review , 1974, 55, 585-590. 

Freudi S. Character^ and c ulture . New York: Macmillan, 1953. 



Giancoli, D. C. Physics . Englewood Cliffs, Nd: Prentice-Hall, 1980. 

Giancoli, D. C. £fiystcs^ Principles with applications . Englewood 
Cliffs, NO: Prentice-Hall, 198Q. 

Gibson, J. T. Psychology for the classroom . Englewood Cliffs, NJ: 
Prentice-Ral 1 , 198Q. 

Sold, B. A method for developing a vocabulary^wal for langua ge 
deficient community college students . Paper presented at the 
meeting of the International" Reading Association, Baltimore, 
Spring 1982. 

Guthrie, J. t. Research: Metaphor. Jour nal of Reading . April 1980, 
23* 640-642. 

HarriSi A. J., & Sipay. E- R- How to increase reading ability (7th ed.). 
New York: Longman, 1980. 



281 



301 



Hihsiei_b. , S Gampbell.R. J. _ Psychiatric dictionary . New York: 
Oxford University Press* 1970. 

Hobbes, T. jjgvi^itfaHT. New York: : Macminan, 1962. 



Hooper, H. 0^ , & Gwynne, P. j^ys ic s an d the phys ical 
San Francisco: Harper & Row, 1980. 

Hooper^ J.,_S Wells^ J. G. The specific vocabu1ary_needs of academic 
disciplines . Paper preseritedat the.meetingof the Western College 
Readi h§ Associ ati dh . Dallas j_Apri 1 1981. (ERIC Document Repro^ 
ductidn Service No. ED 207-000). 

Humes, A. Requi remen ts^^r-vocabu^ary davel^pment-lnstruction. 

Los A|amidos, CA: Southwest Regional Laboratory for Educat i on 
Pxesearch and Development, 1976. lERIC Document Reproduction 
Service No. ED 172-142) • 

Humes, A, IhenQseiof cdhcejjt-learhing techniques irt vocabulary j 
development instruction . Los Alamidos, CA: SouthwestRegi onal _ 
Laboratory for Educational Research. and.Development, 1977. (ERIC 
Document Reproduction Service No. ED 172-141). 



Johnson^ D. D. Semantic f^ure analysis: _A_ppwerful way_to expand 
vocabulary. Wi sconsin^ tate Re ading Assoctati on-doiOTial , 
January 1979, 11-18. 

Joyce, B.^ & Weil, M. Models of teaching . Englewood Cliffs * NJ: 
Prentice-Hall, 1981^ 

Kahane, H. Logic and philosophy: A modern IfitroductjOT . Belmont, CA: 
Wadsworthi 1978. 

Klenk, V. Understanding symbolic logic . Morgantown, WV: West Virginia 
University, 1980. 

Kossack, S., Campben, R., S Reichback, E. How to reduce vocabulary 
interference in_ the coriteht areas . Paperpresented at tne Annual 
Beetind of the Southeastern Regional Conference of the international 
Readini Association, Nashville, February 1980. (ERIC Document 
Reproduction Service No. ED 185-523). 

Lando, L. N. The ability to think- How can it be taught? Soviet 
Education , March 1976, 18, 4-66. 

Leblanc^ H., S Wisdon, W. A. Deductive-'U?g4^ . Boston: Allyn & Bacon, 
1975. 

Leibold, B. G. , Morel and, J. _L^ C, Ross, 0. C.^ S Butko, J. A. 

Problem-solving: A freshman experience. Engineeri ng Education^^ 
November 1976, St, 172-176. 



282 



302 



teith, S. 0; M; lirjjDli cations of cognitive psychiDlogy_fbr the improve- 
ment of teaching andlearriirig in uriiversities. Education Review ^ 
ectober 1979, 31, 149-159. 

hochhead, J. An anarchistic approach to teaching problem solving 
methods . Amherst: University of Massachusitts, Cognitive j _ 
Development Project, Department of Physics and Astronomy, April 
1979. 

Massey* G. Rules of the mind. Pittsburgh: University of Pittsburgh, 
university External Studies Program, 1979. 

Mathis, B. C. A discursive ecology of theundergraduate course with 
special refarence to psychology. ^sychQ^ogy-in t h e S cho ol ^ 1969, 
6,, 38-48. 

Maxwell, M. Improvig g-student- learning-skills . San Francisco:- 
Jossey-Bass, 1980. \ 

McKeachie, W. J* teaching- lips : A guidebook for the beginning college 
teacher . Lexington, MA: D. 6. Heath, 1978. 

Milton, d., & Associates. On college teaching . San Francisco: 
dossey-Bass, T978; 

Morris, G. S. Psychology: An introduction . Englewood Cliffs, NJ: 
Prentice-Hall, 1979. 

Nich&^ls, R. G. Are you listening? New York: McGraw-Hill, 1957. 

Orear, J. Physics . New York: Macmillan, 1979. 

Pauki W. How to study^ in college . Boston: Houghton Mifflin, 1974. 

Perry, W. G. F^^ms-of intellectua-Udevelopment in the cblleqe years: A 
scheme. New York: Holt, Rhinehart, S Winston, 1970. 

Plato, ^public . (G. M.A. Grube, trans.) Indianapolis: Hackett, 1974. 

Rappapgrt, d., & Sorehson, d. Teaching psychology to disadvantaged 
youth: Enhancing the relevance of psychology through public 
education. Journal of School Psychology ^ October 1971, 120-126. 

Rosen, H; The language of textbooks. In A. Cashdan and E. Grugeon 

fEd$.)- banquaige in education: A sour^^book . London: Routledge S 
Kegan Paul, 1972. 

Roueche,. S. D. Closing the gap in_cDmmunication skills. In J. B. L. 
Hefferlin (Ed..) Increasing basic skiUls- by developmental studies , 
(no. 20). San Francisco: Jossey-Bass, 1977. 



283 



30^ 



Saadeh, I. Q. The teacher arid the_deve]opmeht of critical thinkirig; 
dourrial of Research arid DeveJoproent iri Educatiojt , Fall 1969, 3, 
87-99. • " 

Saint Augustine. Confessions . New York: Perigtiiri, 1980;. 

Sartaihi H.W. Overcoming students* difficulties iri understaridirig the 
specialized.languages of the disciplines; Innovation Abstracts , 
April 2, 1982, 22^ 10. 

Sartains H. W. teaching-1 earning: Languages of the disciplines . 

Pittsburgh: University of Pittsburgh* Languages of the Disciplines 
Project* 1981. (ERIC Document Reproduction Service No. ED 207-059). 

Sartain, H. W., Nossen, R. J., Bond, L.* Stahl , N. A.^Haynes, L. , S 

Stein, p. Facu^^^QW^ims of stiideirts- bas4^^4<^n4^s^ > Pittsburgh: 
University of Pittsburgh^ Languages of the Disciplines Project, 
1982. (ERIC Document Reproduction Service No. pending). 

Sartre^ P. No exit and three ot fier plays^- Dirty-fiands^-tfie-jliei^ 
and- the-respectful prostitute . New York: Random House, 1976. 

Singer, H., S borilan, D. Reading arid learrii rig from text . Bostori: 
Little-Browri, 1980; 

Spiro, R. J., Bruce, B. C, & Brewer^ W. F. Theoretical, issues in 
reading comprehension . Hillsdale, NJ: Erlbaum, 1981. 



Stahli N.A. The basic skills levels of undergraduate students and 
resultant, attitudes of a university faculty. Proceedings^ of ttte 
8th Anhual CQlloquium of the Council of Graduate Students- m 
Education , 1982» 8, in press. (ERIC Document Reproduction Servi ce 
No. pending). 

Stotsky, S. Teaching the vocabulary of academic discourse, journal 
^f-Basi e diting , 1979, 2_, 15-39. _ 

Thewlis, J. Coricise-dict j oriarj^of -physiis . Oxford: Pergamon Press, 
1979. 

Tovey, D. R. Iriseparable language arid content instruction. Journal 
of Reading , May 1979, 22, 720-725. 

Trillin; A. J;, & Associates. Teaching basic skills in college . 
Sari Fraricisco: Jossey-Bass^ 1980. 

Vance^ D. R esearch update: Vocabulary and memory . Madison , WI: 
East High School, 1979. (ERIC Document Reproduction Service 
No. ED 165-133). 

Whimbey, A., S Lochhead, J. fe-obT ^m solving and coropreheasi^^ 

A short -coyrs^-in-anal ytical reasoning . Philadelphia: Franklin 
Institute Press, 1980. 



284 

30:1 



EKLC 



Wittig, A. F. Introduction to psychology . New York: Mc(3raw-Hill i 1977. 

Wortman, C. B., & Loftus, E. F. Rs ychology . New York: Alfred A. 
Knopf, 1981. 

ZimbardOj P. G. Essentials of psyGhology and lif^ . Glehview, IL: 
Scott-Foresman, 1980. 



285 

30S 



APPENDIX A 
REGEPTIVE LANGUAGE PRQBbEMS 
ENGLISH GENERAL WRITING 



The numbers of reading and listening difficulties experienced by 
a small experimental group (eight students) from an introductory 
English course in general writing during the Fall trimester of 1981 
were as follows : 





Total 


Serious 




Problems 


ProbTeras 


Technical Vocabulary 


88 


41 




74 


9 


Explanations of Principles And 








. 51 


18 


Hetaphors of the Discipline . . . . 


. 22 


4 


Specialized Language Style Factors 






of the Discipline. 


2 


0 




0 


0 




. . 3 


1 



The largest number of difficulties noted by the students was in 
technical vocabulary. A large number of genera] vocabulary terms were 
also listed; however^ most of these did not present a serious problem 
to the students. As might be expected, there was a greater number of ^ 
metaphorical or figurative lanaguage elements identified as prob^^^^ 
this English course than in the other disciplines under study. Never- 
theless, it appears that only a small number of these caused the students 
major problems. 

Jhe problems encountered in the experimental group from the general 
writing class are itemized below; The classification of an item as 
technical vocabulary, general vocabulary, metaphor, etc., had to be based 
on somewhat subjective judgement, so other educators may prefer to 
classify sore items differently. Those problems that seemed to be serious 
problems because they were classed as difficult by twenty percent or more 
of the group are starred. 
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TECHNICAL VOCABULARY IN GENERAL WRITING: THE DIFFICULTIES NOTED 



accusative 

analogical assertions 

analogy 

*ante cedent 
*APA guide 
*a rgot 

audience 

cant 
*case 

♦colloquial writing 

comma spli ces 

cdmnBh derivation 

communication patterns 

cbrijuncticn 

connotation 
*dangling modifier 
*dati ve 

diction 
*direct object 

divergent variants 

effective connotations 

ellipsis 

etymplogica] 

excess verbiage 
♦fonnal language 
*formal writing 

fragirent 
*futu re perfect tense 
♦grammar 

homographs 

hbmdnyn^ 
♦homophone 

iambic 

ibid. 

♦imperative fonn 
♦inflection 
♦informal language 
♦i rony 
♦jargon 

lexi con 

1 ingo 

J^inguisti cs 
♦melioration 
♦metaphor 

MLA auide 



♦noise 

♦nominative 

nonsequi tur 

nonstandard usage 

objective pro^iouns 
♦orthography 
♦past tense 
♦past perfect tense 

patter 
♦pejorative 

predicate nominative 

jprefi xes 
♦present tense 

proofreading 

prose 

♦refereed journal 
♦regular verbs 
♦rhetoric 

rhetorical statement 

run-on sentence 
♦sic 
♦simile 

slang 

style 

style sheets 

subjective connotations 

subjective pronoun 
Subjective mode 
♦syllogism 
♦syntax 
♦tautology 

tense shift 

tone 

transition 

♦transitional adverb 
♦transitional elements 

trite language- 
♦Turabian^s A Mamj^l for Writers 

us age 

verb/ adverb combination 
♦vemacul ar 



287 



ERLC 



GENERAL VOCABULARY USED IN GENERAL WRITING: THE DIFFIGULTIES NOTED 



abstract 

abstraction 

amplification 

affect vs. effect 

an ti phony 

aptly 

augury 

bad vs. badly 

between vs. among 
^categorical analysis 

clarity 

cognitive 

comparative basis 

concepts 

conduci ve 

contingency 

cdhtractibris 

convection 

countenance 

covertly 

crotchety 

culminate 
*cuit 

curatorial position 

currlcular change 
*deductlye reasoning 

dilettante 

disconcerting 
^dogmatic 

eccentrically 

eliminate 
*eri brosse 
^euphemism 

extremely suspect 

fallacy 

fatuousness 

garrets 

generalization 

ghastly objectivity 

glamour * 

implementation 

inclination 

incremental 
*indactive reasoning 

infliction 

interminable 

labyrinth 

limiting 
*logic 



meaning of meaning 
monolithic 
musical score 
oratory 

originality • 
ostensibly 
*paradpx 
permeate 
platitudes 
pontificating 
pqsitiyistic 
pretension 
profundities 
prowess 
reasoning 
Renaissance 
rote 

rules and regulations 

ruthless 

sibling 

social ostracism 

succinctly 

tacky 

vague words 
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EXPLANATIONS OF KEY PRiNeiPLES, GENERAblZATIGNS, OR GOMPLEX 
CONCEPTS IN GENERAL WRITING: THE DIFFICULTIES NOTED 



American Indian language 

apostrophe, use of 

Art of using the English language 

bibliography, hew to construct one 
♦cause-effect style of writing 
♦classification style of writing 
♦colorti use of 

*cdPdugation of a verb 

♦definition style of writing 
♦description -analogy style of writing 

developingideas in writing 

development of a paragraph^ 
♦direct quotation versus indirect quotation 
♦division style^f writing 
♦Elizabethan times 

final -^^atement, development of 

footnotes, use of . 

"for" at the beginning of a sentence as a conjunction 
♦Germanic languages _ 
♦Indo-European family of languages 
' italicized words underlined 1n writing 

"it is easier to learn language by the rules." 

"Justify changing a tense within a paragraph." 

"Know who you are writing for; know your readers." 

"Language is a furictidri of time." 

-level of lahguage usage 

nature of word order In the English language 

riOLin/prondun agreement 

oral literature 

Oxfdrd EnglishDictionary, use of 
parallels in various languages 
♦parentheses, how to use 
poetry before prose (hi s tori cal ly ) 
printing press* importance in history 
realities of conmuhicatioh 

revision step, explanation of _ 
♦Roman numerals in prefaces, outlines * appendices 
semicolon, a weak period 
sentence structure 
seven fdrms df English verbs (2) 

♦sexist language 

Shakespeare's lake county 

strategies for writing 

Stuart-Tudor period 
♦thesis statement, how to develop 

"to be", the forms of 
♦transitional paragraph _^ 

usage level s--fonnal ^ informal^ colloquial 

utilizatidn of technical language versus "plain" English 

♦weak passive voice 

♦"Words are used to convey experience. 
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METAPHORS USED IN GENERAL WRITING: THE DIFFICUhTIES NOTED 

"Act like you are writing or talking to a blind person." 
■'Be a lot leaner in your approach." 
*"Can*t light your fires if you don't have fires to light." 
"Dumas was robustly built with a body like a bill hook." 
"Eliminating wordy words is justifiable abortion." 
"Extend yourself extensively." 
"Feel for how to convey the idea." 
heavy-handed approach 

"How pale the moon though climbest the midnight sky." 
"I went out of tree." 
illegitimate legitimacy 
*loaded terms 
penetrate his universe 
power of speech 

the flotsam and jetsam of excess words in a paragraph 
*the voice of the paper 

"there will be no lightening bursts of metaphoric brilliance or dense 
pursuit of abstract profundities." 

three tries for a dollar 

"We murder to dissect." 

writing cold 

"You must have an ear for the English language," 
*"Your words and sentences must flow in your essays." 
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tANSUASE STYtE? 0F SENERAt WRITING: THE DIFFieUtTIES NQTED 



Formalize the verbs to standardize the lariguaqe. 

"You are writing or eommuni eating with an unseen audience." 



SPECIAL SYMBOLS USED IN GENERAL WRITING: THE DIFFICULTIES NOTED 



<1 
( ) 
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• APPENDIX B 
Student Difficulties Log Form 
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APPESDIX e ^ 



LANGUAGES OF THE DISC4PLINES l*tajBCT 
University of Pittsburgh 



_ J 'The of ten-mentioned explosion of knowledge has provided a constant 
flow of information and hew vAakrabulary that students need for success in 
studying in each academic discipline. Many ptentiasly competent college 
fredimen encounter a great <gap between their current levels of reading and 
listening skills and the levels required in their introductory college 
classes. 

To heip_ bridge this gajD a project team at the University qf 
Pittsburgh, supported by the Fund for the Improvemeht of Pbstsecondary 
Education, developed and tested a procedure for IdehtiEylhg students* 
receptive communication (reading and listening) skill difficulties in 
varioiB university disciplines and for overcoming them* 

todel. As the inodel evolved, it included these major steps: 

(1) Establishing informal hyj^otheses about the_ types of difficulties 
that are likely to be encouhtefisd and effective procedures to 
overcome them. 

(2) Selecting eKi^riroental students. I^id faculty^ 

(3) Gathering data on student difficulties through language study 
sessions, 

(4) Refining the data £u>d procedures throi^h faculty ihvolvCTent, 

(5) Seeking solutions to the (xwinunicatiohs difficulties, 

(6) Testing and refining the tenative solutions^ aryd 

(7) Sharing the results with otJier educators. 

Project Jlnlt4at^i^n^ In addition to the cxi^di rectors^ project 

per somel incl uded a research associate, three teaching assistants, a part- 
time secretary, an associate provost as consultant, two outside evaluators^ 
and a group qf cooperating professors in physics, philosophy^ and 
psychology ( and for one trimester, English) . For three trimesters 
teaching assistants monitored introductory courses as If they were 
begiraiing students and met weekly in language study sessions with fifteen 
students from each class to maintain and discuss logs of language 
difficulties students encq They conferred regularly with 

coq[>erating professors and others in the departments about the student 
difficulties and solicited suggestions from professors for overcoming the 
problems. 

deceptive nguage dif f iculties. Types and numbers of receptive 
OTnmOTication difficulties encomtered by students are listed below, where 
TP » total problems and SP = serious problems. 
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E^Tish % of 

PhilosoF*iy Physics Psychology Qaap. all 
TP SP IP SP TP SP TP SP 



Technical Vocabulary 


77 


37 


148 


54 
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79 


88 


62 


General Vocabulary 


36 


10 


43 


i3 


58 


9 


74 


12 


ExiJlahatibns of Principles, 
















■nieories. Generalizations 


42 


30 


29 


7 


72 


12 


51 


18 


Retaphors in the IDiscipline 


3 


3 


13 


3 


14 


2 


22 


3 


Specialized tanguage Style 


















Factors of the Discipline 


5 


5 


3 


0 


7 


1 


2 


2 


Gomplex Sentence Structures 


5 


5 


2 


0 


10 


4 


0 


3 


Tabula r> Graphic, Symbolic 


















Materials 


0 


0 


3 


0 


4 


1 


1 


0 



Observations about studehts' problems^ The participants noted several 
facts about students' problems^ including: (1) Technical vocabulary is by 
far the greatest difficulty in iatroductory courses, (2) General 
vocabulary is another probleib tequiririg cohtiriuihg study, (3) Problems 
with explanation of key pHrinciples and theories are very serious, because a 
student who fails to uhdeTstaTid a key idea can find this a block to other 
understandings, (4) Difficulties with metapJibr and specialised larquage 
styles are less hiunerous, but should hot be overlooked, esp>ecially in more 
advanced courses, (5) Sentence structure prbblemis are minimal in a 
university having fairly high admission standards* In addition^it was 
noted that students have spe^ difficulties with words that h^n^e common 
eyeryrday mea^ but different technical meanir^s^ Also, students often 
mistakenly think they understand a principle tf they can repeat or 
paraphrase it frpin memory. If the disciplines studied here are typical of 
all the dlscipliaes, college Instructors can expect that the serious 
reading problems for each language factor will occur In the proportions 
shown in the last column of the table* 

ProvidiT>g solutions for difficulties. During one full trimester and 
parts of others^ the team consulted professors^ references, and colleagues 
while? develbping a collection of approximately eighty instructlbhai 
techniques and devices for use with students to overcome many of the 
cbromunicatibns difficulties itemized. Instructibnal techniques included 
such thirgs as advance organizers, structured inductibn^ reverse reasbhir^, 
and semantic mapping^ while instructional devices Included hierarchy 
charts, manipulative models, special transparencies^ and many more. During 
another trimester the laTiguage study groijp leaders (teaching assistants) 
tried but the instructional procedures on students from the regular courses 
ehrplled in small study groups, then in the final trimester the team 
assisted the regular professors and teaching assistants in utilizing the 
materials with students in regular classes in two disciplines, in the 
third field (psychology) a small comparative study was undertaken, the 
results of which will be reported elsewhere. 

Project evaluation. Because the class sections were taught each term 
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by different professors, often as Ing different syllabi, different 
textb(x>ks, and different nethods, it was Impossible to make rigbrbusly 
cbntrblled comparisons of effects of the "newVinstroctibiuil trohhiqiies and 
devices. Outside evaluntors, however, have used student data sheets, 
questionnaires, and interviews to evalaabe progresa. They have found that 
students have been enthusiastic about tearntng experiences in the small 
grbup sessLbns. Alsb mbst of the seven professors who have taught the 
Bohitbred classes have felt the findirqs about stwdoits* difficulties and 
the proposed instructional techniques were iseful^ 

Project dissemination. Nearly 1500 copies of a 27-page^ iabnbgraph 
describing the project have been distributed to faculty members in more 
than 200 cblleges and universities, some by mail and others at 
presintaticns made at approximately twenty professional c»nfer«K:es and 
wbrkahbps. The project has been described in journals and newsletters. 
Finally a 285-page manual, Teaching ■gectmlgaea for the Languages bf the 
Dlaciplir^Sg has been distributaJ, in limited nui&rs^ It Itemizes all 
student diifficulties and describes 66 of the ihstructlbhal suggestions. 
Persons desiring more information or a-«^istance in adapting the nxidcl to 
their situation may contact Dr. Harry Wi Sartalh* School of Eaucatlwi, 4H01 
Forbes Quadrangle, University of Pittsburgh, Pittsburgh* PA, 15260 
{Telephone (412) 624^^6185) or Norman fti Stahl, Division of Develbpmental 
Studies, P.O. Box 872, Georgia State University, Atlanta, GA, 30303 
(TeAephone (404) 658-3361) 
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